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Background: 
 Compared to non-Latino whites, Latinos in the United States carry a disproportionate 
burden in mortality due to diabetes, chronic liver disease, and cirrhosis, and there is evidence that 
immigrants’ health behaviors and outcomes worsen as they become more acculturated.  
Additionally, the neighborhoods where Latinos live influence their health behaviors and outcomes 
through availability of retailers and products (such as fast food restaurants, liquor stores), density of 
advertising and advertisement language, and whether the neighborhood is an ethnic enclave.  In this 
work, I examine the effects of acculturation and these built environment factors on diet, BMI, and 
alcohol use in Dominican Latinas, with a focus on the potential interaction between individual- and 
neighborhood-level variables.   
 
Methods: 
 Dominican Latinas over 40 were recruited from target neighborhoods in northern 
Manhattan and western Bronx as part of a larger study, and invited to complete a survey (N=420).  I 
used mapping software (ArcGIS) to merge this survey data with intensive street audit data collected 
near participants’ residences (N=229 street sides).  I supplemented the neighborhood audit with data 
from a reliable business database (ReferenceUSA).  The analytical approach differed based on the 
structure of each hypothesized model. For moderated mediation models, I used a percentile 





moderator.  For models without moderated mediation, I used OLS regression, logistic regression, or 
Poisson GLM, depending on the distribution of the outcome. 
 
Results: 
 When analyzing diet and BMI outcomes, I found that negative influences in the built 
environment (such as fast food retailer density and processed food advertising in English and 
Spanish) were associated with higher BMI, but only in the least acculturated participants in the 
sample.  There were no significant effects of positive influences in the built environment (such as 
fresh food retailers and fresh food advertisements) at any level of acculturation.  For alcohol 
outcomes, less acculturated participants were less likely to report drinking, and this effect was 
strongest among those with greater alcohol retailer density near their residences.  Number of Latino 
owned businesses (a measure of whether an area is an ethnic enclave) was sometimes protective and 
other times detrimental, depending on participant acculturation and the specific outcome measured. 
 
Conclusions: 
 There is evidence that less acculturated Latinas are more susceptible to negative influences 
of the built environment than their more acculturated counterparts, and have higher BMIs due to 
these contextual factors.  However, lower acculturation may be protective for alcohol outcomes.  
The effects of ethnic enclave neighborhoods on health are complex and dependent on both 
individual-level acculturation and the specific outcome investigated.  The findings in this work 
highlight the importance of considering individual and contextual factors concurrently when 
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CHAPTER 1.1: OVERVIEW AND SPECIFIC AIMS 
Overview 
 Below, I provide an overview for this dissertation, including brief descriptions of each 
chapter and subsection.  The text is broadly separated into four sections.  Section 1 includes the 
specific aims and general introduction and methods sections that apply to both outcomes.  These 
sections set up important background about the population studied, the main theories used 
throughout the work, and the overall data structure.  Sections 2 and 3 include all literature, methods, 
and data relevant only to diet/BMI and alcohol outcomes, respectively.  Finally, Section 4 is a 
general discussion that combines the findings from both previous sections where I consider the 
larger implications of the work. 
Section 1: 
Chapter 1.1: Overview and Specific Aims – Short summary of research aims for all subsequent chapters. 
Chapter 1.2: Introduction – General introduction outlining theoretical groundwork for entire 
dissertation.   
Subsections: Latinos in the United States, Acculturation, Neighborhood Effects on Health, 
Ethnic Enclaves, and Advertising. 
Chapter 1.2: General Methods – Methods used throughout the dissertation, not specific to outcome.   
Subsections: Data Source, Data Collection Procedures, Measures, Data Preparation and 
Merging, and Data Analysis. 
Section 2: 
Chapter 2.1: Diet and Obesity Literature Review and Hypotheses – Literature review focused on diet and 





Subsections: Neighborhood Effects on Diet and Obesity, Ethnic Enclaves and Diet and 
Obesity, Advertising and Diet and Obesity, Acculturation and Diet and Obesity, Hypothesized 
Diet and Obesity models, and Summary. 
Chapter 2.2: Diet and Obesity Methods – Methods specific to diet and obesity outcomes.   
Subsection: Measures. 
Chapter 2.3: Diet and Obesity Results – Analytical approach and results for diet and obesity outcomes.   
Subsections: Descriptive Statistics, Analytical Approach, and Tests of Main Hypotheses. 
Chapter 2.4: Diet and Obesity Discussion – Discussion of diet and obesity results and implications. 
 Subsections: Neighborhood and Advertising Effects on Diet and BMI; Ethnic Enclave 
Residence, Diet, and BMI; Conclusion. 
Section 3: 
Chapter 3.1: Alcohol Literature Review and Hypotheses – Literature review focused on alcohol outcomes. 
Subsections: Neighborhood Effects on Drinking, Ethnic Enclaves and Drinking, Advertising 
and Drinking, Acculturation and Drinking, Hypothesized Alcohol Models, and Summary. 
Chapter 3.2: Alcohol Methods – Methods specific to alcohol outcomes. 
Subsection: Measures. 
Chapter 3.3: Alcohol Results – Analytical approach and results for alcohol outcomes.   
Subsections: Descriptive Statistics, Analytical Approach, and Tests of Main Hypotheses. 
Chapter 3.4: Alcohol Discussion – Discussion of alcohol results and implications. 
Subsections: Neighborhood and Advertising Effects on Alcohol Consumption, Ethnic Enclave 
Residence and Alcohol Use, and Conclusion. 
Section 4: 







The aim of this project is to expand upon current research on neighborhoods and Latino 
immigrant health, focusing on the interaction of neighborhood level factors (such as effects of retail 
environment and advertising) and individual level factors (such as acculturation) and how these 
affect diet and alcohol use.  Additionally, I will consider the potential negative and positive effects of 
living in an ethnic enclave neighborhood. 
Compared to non-Latino whites, Latinos in the United States carry a disproportionate 
burden in mortality due to diabetes, chronic liver disease, and cirrhosis, and there is evidence that 
immigrants’ health behaviors and outcomes worsen as they become more acculturated (Vega, 
Rodriguez, & Gruskin, 2009).  In addition to the worse health profiles that Latinos in the US 
experience, members of this population are more likely to live in poverty and in low-income 
neighborhoods than white Americans (U. S. C. Bureau, 2013). Low-income neighborhoods with 
greater proportions of minority than white residents have greater numbers of fast food restaurants 
(Moore, Diez Roux, Nettleton, Jacobs, & Franco, 2009), alcohol-serving establishments (LaVeist & 
Wallace, 2000; Romley, Cohen, Ringel, & Sturm, 2007), and advertisements for health-aversive 
products (Altman, Schooler, & Basil, 1991), all of which may contribute to worse health behaviors 
and outcomes.   
However, there is growing evidence that ethnic enclave neighborhoods may protect 
residents from these negative effects, easing the adaptation to American society through greater 
employment opportunities, shared language and culture, and pre-existing social networks 
(Fernandez-Kelly & Schauffler, 1996; Osypuk, Roux, Hadley, & Kandula, 2009). These findings 
conflict with research that characterizes low-income neighborhoods as risky environments that are 





acculturation within the neighborhood context, differentiating between the potential risks of living 
in a low-income neighborhood and the potential benefits of residing within an ethnic enclave.  
In this dissertation, I investigate the predictors of diet, BMI, and alcohol use in a sample of 
Dominican women age 40 years or more.  Using sociological perspectives on ethnic enclaves as well 
as social cognitive theory as a guiding framework, I conduct this research through a secondary data 
analysis of a unique data set collected as part of an NCI-funded grant (#R21CA134247) that 
includes individual-level data on diet, BMI, alcohol consumption, and acculturation as well as street-
level observations of neighborhood characteristics such as retailers and different types of street 
advertisements.  Additionally, I supplement some of these data with publicly available business 
database information.   
My research addresses the following aims, stratified by outcome: 
Chapters 2.1-2.4: Diet and Obesity Outcomes 
1. Assess the relationship between presence of fast food retailers, diet, BMI, and acculturation 
(model 1). 
2. Assess the relationship between actual processed food availability, diet, BMI, and 
acculturation (model 2a). 
3. Assess the relationship between processed food advertising in English and Spanish, diet, 
BMI, and acculturation (models 2b and 2c). 
4. Assess the relationship between actual fresh food availability, diet, BMI, and acculturation 
(model 3a). 
5. Assess the relationship between presence of fresh food advertising in English and Spanish, 
diet, BMI, and acculturation (models 3b and 3c). 
6. Assess the relationship between Latino owned businesses (a characteristic of ethnic enclave 





7. Assess the relationship between residence in an ethnic enclave neighborhood (binary), diet, 
BMI, and acculturation (exploratory; models 5a, 5b, 6a, and 6b). 
Chapters 3.1-3.4: Alcohol Outcomes 
8. Assess the relationship between presence of alcohol retailers, alcohol consumption, and 
acculturation (models 7a and 8a). 
9. Assess the relationship between presence of alcohol advertising in English and Spanish, 
alcohol consumption, and acculturation (models 7b, 7c, 8b, and 8c). 
10. Assess the relationship between Latino owned businesses (a characteristic of ethnic enclave 






CHAPTER 1.2: INTRODUCTION 
In this chapter, I outline the current state of the literature in three theoretical areas relevant 
to my dissertation: neighborhood effects on health, ethnic enclaves, and advertising.  I also present 
information on the state of Latino research in the United States, as well as demographic trends in 
the population studied (Dominican Latinas).  This chapter serves to lay the theoretical foundation of 
all subsequent chapters.  However, I discuss literature relevant to specific outcomes in later chapters 
on diet (Chapter 2.1) and alcohol (Chapter 3.1).   
 
Latinos in the United States 
Latinos comprise 17.4% of the total United States population.  The Latino population grew 
from 35 to 55.4 million people between 2000 and 2014 (Krogstad, 2015). Latinos are currently the 
largest minority group in the country (U. C. Bureau, 2011).  When compared to non-Latino whites, 
Latinos in the United States carry a disproportionate burden of mortality due to diabetes, chronic 
liver disease, and cirrhosis, and there is evidence that immigrants’ health behaviors and outcomes in 
these areas worsen as they adopt more Americanized attitudes, values, customs, beliefs, and 
behaviors (Vega et al., 2009).  These patterns point to the need to understand unique health 
behavior profiles of Latinos living in the United States, especially considering the role of 
acculturation in these behaviors. 
It is important to keep in mind that much of public health research on “Latinos” focuses 
primarily on Mexicans, the most populous Latino group within the United States (Pew Hispanic 
Center, 2012). This is especially concerning given that many studies do not report self-identification 
of participants beyond “Latino/Hispanic”.  Unfortunately, there is little consistency in the literature 
investigating Latino health: a recent systematic literature review revealed that 56% of articles only 





origin of participants (Aragones, Hayes, Chen, González, & Gany, 2013).  However, various Latino 
subgroups have divergent health profiles due to factors such as country of birth (Perez-Stable et al., 
2001; Vega et al., 2009; Zsembik & Fennell, 2005) and different health behaviors (Siega-Riz et al., 
2014).  Additionally, there is evidence that dietary risk factors for overweight and obesity (Wojcicki, 
Schwartz, Jiménez-Cruz, Bacardi-Gascon, & Heyman, 2011), prevalence of diabetes (Schneiderman 
et al., 2014), and alcohol use and substance disorders (Alegria, Canino, Stinson, & Grant, 2006; 
Ramisetty-Mikler, Caetano, & Rodriguez, 2010) vary by country of origin within Latin America. 
Given this heterogeneity in the Latino population, this study focuses on Latina women from 
one country, the Dominican Republic.  An estimated 1.8 million Dominicans currently reside in the 
United States and they are the fifth largest population of Latinos within the country.  The 
Dominican population in the United States has unique characteristics when compared to the general 
Latino population, such as a higher rate of foreign nativity (55% of Dominicans, compared to 35% 
of Latinos in general), lower rate of English-language proficiency (57% of Dominicans, compared to 
65% of Latinos in general), but the same median age (28 years among Dominicans and Latinos in 
general).  Dominicans in the US have a relatively low level of regional dispersion, with 79% living 
the northeastern US and 47% living in New York City (Krogstad, 2015).  This study uses data 
collected within New York City and the large numbers of Dominican residents in the city make this 
population a natural choice for this research. 
 
Acculturation 
Within the population of Latinos in the United States, there are differences depending on 
degree of acculturation and these differences can help to explain variability on several health 
outcomes.  There are many definitions of acculturation, though it generally refers to the process by 





(Abraido-Lanza, Armbrister, Florez, & Aguirre, 2006).  In health research, acculturation has been 
used as a theoretical framework that helps to explain shifting behaviors and health outcomes in 
immigrant populations in the US.   
Many authors have criticized the current acculturation literature on both methodological and 
theoretical grounds.  The primary methodological issue in acculturation research is the inconsistent 
measurement of acculturation – many studies use demographic proxies such as country of birth, 
generational status, or years lived in the United States.  Other studies use validated questionnaires 
that tap into elements of acculturation, such as language preference, though there are questions 
about the generalizability of linguistic measures of acculturation across different life domains such as 
diet, exercise, or media consumption (Abraido-Lanza et al., 2006); (K. A. Chun, Balls-Organista, & 
Marin, 2003a).    
Acculturation researchers have responded to these criticisms by calling for theory-driven (and 
methodologically rigorous) approaches that more accurately reflect the acculturative process.  Myers 
and Rodriguez have argued that there is a need for more complex and multi-dimensional 
acculturation models which take several factors into account, such as biological risks and resistances, 
socioecological factors, and demographics (Myers & Rodriguez, 2003).  Moving beyond research 
that only assesses direct effects of acculturation on a specific health behavior is necessary to further 
advance the field.  This dissertation addresses these issues by incorporating acculturation and 
contextual factors and assessing how they interact. 
 
Neighborhood Effects on Health 
 There has been an interest in the impact of context on health for centuries.  In fact, 
variability in health behaviors and outcomes attributable to contextual factors have been 





contextual explanations of how neighborhoods influence health: though individual-level factors (i.e. 
“who you are”) can explain much of the variability in health outcomes, there is a growing literature 
on the impact of environmental factors (i.e. “where you are”), including studies that demonstrate the 
effects of neighborhood context on mortality, chronic illness, perceived general health, low birth 
weight, and cardiovascular disease (Macintyre & Ellaway, 2003).  In her 2010 article reviewing 
neighborhood effects on health, Ana Diez Roux identifies two reasons that research on 
neighborhood effects has resurged recently in epidemiology: (1) there is a growing sense that purely 
individual-based explanations are insufficient, and (2) there is a revitalized interest in understanding 
the causes of social inequalities in health (Diez Roux & Mair, 2010).  Additionally, improved 
methodologies and statistical approaches have made the empirical testing of neighborhood effects 
on health possible. 
 However, several authors have critiqued this growing literature, identifying areas for caution 
and future improvement.  One theme is the importance of choosing appropriate methods for 
measuring neighborhood effects.  It is essential that researchers closely specify their models, rather 
than use aggregate data (such as from the census) that tends to indicate that the collective 
characteristics of an area are associated with health outcomes without a plausible theoretical pathway 
(for example, that having a high number of unemployed people enhances a person’s probability of 
smoking; (Macintyre & Ellaway, 2003)).  Instead, neighborhood researchers should begin with 
theoretically and empirically grounded models of causation and test those models using appropriate 
measures and variables (Diez Roux, 2001; Macintyre & Ellaway, 2003; Sloggett & Joshi, 1994).  In 
addition, researchers should consider the interplay between neighborhood and individual-level 
effects, as the latter may moderate or mediate the effect of neighborhoods on health (Diez Roux, 
2001; Macintyre & Ellaway, 2003; Sampson, 2003).  Theoretical models that take the joint influence 





true processes at work.  However, it is important to always maintain the theoretical basis for all 
statistical tests and not test all possible interactions regardless of their theoretical viability (Diez 
Roux & Mair, 2010).   
In the current study, I have addressed all of these critiques: all of the tested models are 
grounded in theory and previous findings, and there is no use of aggregate neighborhood data.  
Additionally, one of the primary goals of this research is to elaborate on the interaction between 
psychological and neighborhood-level factors in a way that is consistent with acculturation theory.   
 
Ethnic Enclaves 
With increased interest in neighborhood effects on health, there has also been an increase in 
research investigating the potential effects of the racial makeup of neighborhoods on health.  Most 
of this research has focused on concepts such as residential segregation and how segregated 
neighborhoods are associated with negative health behaviors and outcomes (Acevedo-Garcia, 
Lochner, Osypuk, & Subramanian, 2003; D. R. Williams & Collins, 2001).  Concurrently, a smaller 
(but growing) literature has developed to investigate ethnic enclave neighborhoods and their 
potentially positive effect on residents’ health.  However, there is inconsistency in how ethnic 
enclaves are defined or conceptualized in the literature.  According to sociologists Portes and Jensen, 
there are two definitions of an ethnic enclave.  The first is the “everyday” definition, which refers to 
a place where a particular ethnic group lives and that has a high concentration of residents from that 
ethnic group.  The second, which the authors tout as the more theoretically rigorous sociological 
definition, is “the concentration of ethnic firms in a physical space – generally a metropolitan area – 
that employ a significant proportion of workers from the same minority” (Portes & Jensen, 1992).  
Within the public health literature, there is a large number of studies that use the former definition 





percentage of minority residents, without labeling these neighborhoods.  By using the more 
sociological definition, the current study defines an ethnic enclave by the Dominican entrepreneur-
driven economy, and not by residential homogeneity.  The measures of ethnic enclave residence 
used in the analyses reflect this definition.  Furthermore, there is consensus in the literature that 
Northern Manhattan is an ethnic enclave (Araujo Dawson, 2009; Martins, Diaz, Valiño, Kwate, & 
Abraido-Lanza, 2014; Pantoja, 2005). 
 
Advertising 
Within neighborhoods there is variability in the built environment, but also variability in 
advertising density and targeting.  In their 2009 paper, Harris and colleagues use the lens of Social 
Cognitive Theory to examine food advertising as a “real world” prime for eating behaviors (Harris, 
Bargh, & Brownell, 2009).  Social Cognitive Theory states that people are cognitive beings, who are 
always shaping their behaviors based on their perceptions of the world surrounding them.  In his 
classic 1961 “Bobo Doll” study, Albert Bandura showed that a child is more likely to hit the doll if 
she witnessed an adult receiving praise for striking it previously than if no praise was given.  In other 
words, people are more likely to perform a behavior if they observe this behavior being rewarded 
than if the behavior is unrewarded.  Bandura called this phenomenon observational learning: a 
person does not need to directly experience a reward to learn that a behavior may result in a reward 
(Bandura, Ross, & Ross, 1961).  Furthermore, Bandura concluded that people who are successful or 
attractive would serve as models for the behavior of others (Bandura, 1977).  Food and alcohol 
advertisers use this phenomenon to promote consumption: through the use of attractive models 
(such as a good-looking celebrity spokesperson) and cues for immediate sensory gratification, 
advertisers are able to prime positive expectancies of their products and behaviors associated with 





consumption behavior (Institute of Medicine of the National Academies, 2006).  Additionally, there 
is evidence that neighborhoods with high percentages of minority residents are disproportionately 
targeted by outdoor advertisers (Lowery & Sloane, 2014; Pasch & Poulos, 2012; Yancey et al., 2009).  
Given this phenomenon, the current research expands on these findings by assessing the impact of 
different types of outdoor advertising on health behaviors of adult Latinas.   
 
Summary 
In this dissertation, I expand upon current research on neighborhoods and Latino immigrant 
health, focusing on the interaction of neighborhood level factors (such as effects of retail 
environment, advertising, and Latino business ownership) and individual level factors (such as 
acculturation) and how these affect diet and alcohol use.  I especially focus on this potential 
interaction as a way to more accurate model of the processes affecting Latino immigrant health.   
Acculturation researchers have called for theory-driven work that more accurately reflects 
the acculturative process and takes other variables into account, such as socioecological and 
demographic factors.  Neighborhood researchers have also called for expanding the field, and have 
also emphasized the importance of theory-driven work that investigates complex processes such as 
the interplay between individual and contextual effects.  This work addresses the needs of both 







CHAPTER 1.3: GENERAL METHODS 
In this chapter, I outline the general methods used throughout my dissertation, including 
data collection procedures, geographic data set merging, and preliminary analyses.  In subsequent 




I conducted this research through a secondary data analysis of a unique data set collected as 
part of an NCI-funded grant (#R21CA134247) that includes individual-level data on diet, BMI, 
alcohol consumption, binge drinking, and acculturation, as well as street-level observations of 
neighborhood characteristics.  I supplemented this data set with information from a database that 
tracks businesses throughout the United States (accessed through ReferenceUSA), which includes 
the location and types of businesses, as well as information on owners. 
 
Data Collection Procedures 
Interviews: 
Dominican women living in two geographic areas of New York City were recruited using street 
intercept, flyers, and respondent referrals as a part of an NCI-funded study on breast cancer 
screening (N=420).  To be eligible, the women had to be at least 40 years old, self-identify as 
Dominican, have no history of cancer, and live in selected census tracts within New York City (12 
tracts in Northern Manhattan, 10 tracts in Western Bronx).  Some of these eligibility requirements 
were dictated by the larger project for which these data were collected.  However, the specific 





All interviews occurred between July 2010 and July 2012 in private settings, either at Columbia 
University Medical Center, at a community center, or in participants’ homes.  The participants were 
administered a paper questionnaire via interview in Spanish by one of six fluent and culturally 
competent interviewers.  Through this structured interview process, even participants with low 
literacy could participate in the study. Average interview length was approximately one hour 
(M=54.66 minutes, SD=17.25).  The lead interviewer, who had a primary role in the development of 
the questionnaire, trained other interviewers by conducting mock interviews and requiring each 
interviewer to observe multiple interviews prior to conducting their own.   
Street Level Coding: 
My role as a member of the research team was to spearhead the conceptualization and 
development of the neighborhood coding scheme, serve as the master coder, and train three 
additional research assistants on the relevant materials.  All coders reached agreement of at least 
90% with the master coder before beginning data collection, which ensured inter-coder reliability.  
We calculated coding agreement by assigning coders and the master coder to the same streets and 
then comparing the number of items tallied in each element of the coding scheme.  We considered 
an exact match in the number of items to be agreement and any discrepancies to be a disagreement. 
Six coders coded all of the streets between September 2010 and August 2011.  Coding always 
occurred in the afternoons, usually between 1pm and 5pm, and always during daylight hours and on 
days without rain.  On each designated coding day, coders were each assigned five random street 
sides in one tract and went out in groups of two or three.  The coding packet included five coding 
schemes and an annotated map of the area to ensure accurate coding (see Appendix 1).  Coders 
never coded more than seven street sides in one outing to reduce any effects of fatigue on coding 





Using data on the number of Dominican residents according to the 2000 census, we selected 
22 urban New York City census tracts for this study within two general geographical areas.  Twelve 
of these tracts were in northern Manhattan and ten tracts were in the western area of the Bronx.  See 
Figure 1 for an image of the census tracts coded in Northern Manhattan and Figure 2 for the tracts 
coded in the Western Bronx.  The 2000 census was the most recent data available at the time of 
study planning.  The 2010 census data became available shortly after data collection was completed, 
allowing us to compare these areas in two different time periods.  The selected tracts continued to 
have the highest numbers of Dominicans in Manhattan and the Bronx, indicating that no major 
demographic changes occurred between 2000 and 2010.  
We selected these areas because they both have high numbers of Dominican residents of similar 
socioeconomic status, though northern Manhattan is a Dominican ethnic enclave and the western 
Bronx is not (Martins et al., 2014).  In terms of the general population, 51% of the residents in the 
northern Manhattan tracts are Dominican, compared to 31% in the Bronx, which also includes large 
populations of several other ethnic groups, such as Puerto Ricans.  The two neighborhoods have 
similar socioeconomic profiles, as measured by tract-level median household income (MHI; U.S. 
Census, 2000).  The tracts in Northern Manhattan have a MHI of $25,631 (SD=$2,991), whereas the 
Bronx tracts have a MHI of $21,135 (SD=$4,470).  Both neighborhoods have similar percentages of 
low-income residents (i.e., those with household incomes of less than $41,000/year for a family of 
4).  Specifically, 80% of residents in the Northern Manhattan tracts fell into this category, as did 







Figure 1: Manhattan Census Tracts Coded 
 






Within each census tract, I accessed up-to-date digital maps, available online through Google 
Maps (http://maps.google.com) and created a comprehensive list of all street sides within the tracts.  
Of these street sides, I randomly selected 25% for street-level coding.  In total, we coded 229 street 
sides: 155 in Northern Manhattan, and 74 in the Bronx.  The selected areas included both 
commercial and residential streets.   
Public Business Data: 
Due to the possibility of missing rare occurrences when coding 25% of the streets, I 
supplemented the street audit data with publicly available data from ReferenceUSA, a database that 
includes information about businesses in the United States.  I accessed this database using a 
subscription available through the Columbia University Libraries.  Specifically, I used the “U.S. 
Businesses / Employers USA” database, which is a database of 24 million US businesses, with 
verified and accurate data that is updated monthly (http://www.referenceusa.com).  Using the 
ReferenceUSA website, it is possible to search for businesses based on a number of selection 
criteria, such as company name, business type, year established, geographical location, and ethnicity 
of business owner. 
 
Measures 
Individual level (interviews): 
(i) Acculturation: Acculturation is a multi-faceted construct, which can include language, food, 
and music preferences; attitudes and values; embeddedness with friends of the same ethnic 
group, ethnic identity, and language use and fluency (Abraido-Lanza et al., 2006; K. M. 
Chun, Balls-Organista, & Marin, 2003b). Because multi-component scales more closely tap 
into all of the facets inherent in acculturation, we used Cuellar et al.’s Brief 12-item short 





& Maldonado, 1995), which assesses English and Spanish language abilities and 
preferences as well as embeddedness with Anglo-American friends.  The scale is rated on a 
5-point scale ranging from never to always.  Though the researchers who developed the scale 
suggest that the English subscale be subtracted from the Spanish subscale (creating scores 
that can be negative or positive), in this research I reverse coded the Spanish items to 
create a summed score where a higher score indicates a higher acculturation (this choice 
does not change any of the properties of the scale, but it does aid in the interpretation of 
results in regression models). 
(ii) Age: Participants self-reported their date of birth and age was calculated by subtracting date 
of birth from date of interview.  
(iii) Measures related to diet and alcohol use are described in subsequent relevant chapters (2.2 
and 3.2). 
Neighborhood level – street level coding: 
Coders used tally sheets to record the number of each element in the coding scheme.  All 
elements coded had to be clearly visible from the sidewalk, as all coding took place on the street and 
coders did not enter establishments or residences. Elements coded included different types of 
businesses and advertisements.  All elements were coded as counts.  See Appendix 1 for complete 
tally sheet.   
Neighborhood level – public business data: 
To obtain the data for this study, I performed a custom search on the ReferenceUSA 
database, which allowed me to query the specific businesses relevant to my research questions.  First, 
I selected the general geographic area that includes Washington Heights, Inwood, and the Western 
Bronx.  However, I did not constrain the geographic area to the census tracts where we performed 





supplement the information obtained from the 22 tracts selected for street audit.  Next, I performed 
a number of different searches to obtain specific data for alcohol, diet, and Latino owned 
businesses.  
For diet and alcohol data, ReferenceUSA utilizes the North American Industry Classification 
System (NAICS) to classify businesses.  NAICS is a standardized system used by the US government 
to classify businesses for the purpose of collecting, analyzing, and publishing statistical data related 
to the US business economy (Murphy, 2012).  Table 1 (below) indicates the NAICS categories that 
are relevant to the current research and that I used to query the database. 
 
Table 1: NAICS Categories used to Query ReferenceUSA Database 
Data Type NAICS category 
Alcohol 
Beer, Wine & Liquor Stores 
Convenience Stores 
Drinking Places Alcoholic Beverages 
Diet and Obesity 
All Other Specialty Food Stores 
Cafeterias, Grill Buffets, & Buffets 
Confectionery & Nut Stores 
Convenience Stores 
Fish & Seafood Markets 





Snack & Nonalcoholic Beverage Bars 
Supermarkets/Other Grocery (Excludes Convenience) Stores 
 
 The NAICS categories above were combined into larger categories for the research (e.g. 
“Restaurants” and “Food Stores”) before being entered into the GIS database for merging with 






ReferenceUSA also includes data on the ethnicity of business owners.  This data was 
obtained by filtering all publicly available data to exclude governmental entities, schools, and 
businesses without ethnicity data.  Finally, from those businesses, I selected the ones that are owned 
by Latinos (see Figures 3, 4, and 5 for maps that illustrate this process).  This variable is used as a 
predictor for diet and alcohol outcomes.  In total, 15,513 entities were included in the original 
search.  Of these, 3,134 (20.2%) were excluded for being government, public entities, or schools.  Of 
the 12,379 businesses that remained, 657 (5.3%) had “Not Available” in the ethnicity category 
(indicating that the business contact either refused to give or didn’t know the business owner’s 
ethnicity), while 7475 (60.4%) had “Uncoded” ethnicity (indicating that all information about the 
business owner was not available, including name, gender, and/or ethnicity).  Finally, of the 4,247 







Figure 3: All Entries Available in ReferenceUSA, N = 15,513  
Note: green pentagons represent study participants, magenta circles represent ReferenceUSA entries 






Figure 4: Businesses with Ethnicity Data (Excludes Government Entities, Schools, and Businesses 
without Ethnicity Data), N = 4,247 






Figure 5: Businesses Owned by Latinos, N = 1,864 







Data Preparation and Merging 
 The full data consists of three data sets: one for individual level survey data, a second for 
intensive neighborhood audit data at the street level, and a third with data obtained from the 
ReferenceUSA database.  In this research, I am investigating the interplay between psychological and 
neighborhood factors, which requires that the individual level data be merged in a meaningful way 
with the neighborhood data using ArcGIS.  Through Columbia University Libraries, I downloaded 
the DCPLion Address Locator file, a single line street base map of New York City with pre-built 
address locators.  This file also allowed me to input additional data for specific streets that were 
coded during the intensive street audit. 
First, I geocoded participants using their residential address, representing each participant as 
a point on the map.  Of 420 participants, 68 (16.2%) had addresses that were not locatable within 
the GIS map file or were outside of the geographic recruitment target region.  Next, I added the 
street audit data to the specific coded streets within the DCPLion file.  The result is a map with 
individuals represented in green pentagons and coded streets represented by black lines (see Figure 
6).  
Each point or line in Figure 6 has data associated with it – the geographical representation is 
linked to the information collected through interview or audit.  Finally, data from ReferenceUSA 
was imported into ArcGIS through a spreadsheet.  This database includes latitude and longitude 
information for each business, making it possible to represent the businesses obtained through 
ReferenceUSA as points on the map.  For example, the Figure 7 shows the distribution of study 
participants (green pentagons) and liquor stores (dark blue), and Figure 8 shows an example of data 













Figure 7: Example Data Map (Participants and Liquor Stores) 
 






To merge the data from different map layers into tabular form, I used ArcGIS to draw a 
radius of 0.25 miles around each participant.  There is not currently a standard radius that represents 
a “neighborhood”, as this is dependent on the mobility of the research participants as well as 
walkability of the environment (West et al., 2009).  When centered on the residence, a 0.25 mile 
radius represents approximately a 3 minute walk and this distance has been used in previous studies 
of neighborhood effects (J. H. West et al., 2009). I obtained the number of other elements within 
the GIS map file, resulting in tabular data that includes the number of restaurants, liquor stores, etc. 
within the 0.25 mile radius for each participant.  
 
Data Analysis 
Prior to assessing the hypotheses, I computed frequencies for variables at both the 
neighborhood level and the individual level.  I computed the scores for the ARSMA acculturation 
scale.  For each variable, I calculated measures of central tendency and dispersion, as well as assessed 






CHAPTER 2.1: DIET AND OBESITY LITERATURE REVIEW AND HYPOTHESES 
In this chapter, I outline the literature on neighborhood effects, advertising, and ethnic 
enclaves as it relates to diet and obesity outcomes in Latinos.  Afterward, I outline several 
hypothesized models to expand this literature.  
 
Neighborhood Effects on Diet and Obesity 
Researchers in the area of neighborhood effects have established that the retail environment 
is associated with diet among Latinos.  The vast majority of these studies investigate food availability 
as a predictor of diet in Latinos.  Presence of a chain grocery store (Zenk et al., 2009), availability of 
fresh vegetables (Bodor, Rose, Farley, Swalm, & Scott, 2007), presence of farmers’ markets (Park, 
Neckerman, et al., 2011a), and higher density of BMI-healthy food outlets (Rundle et al., 2009) are 
associated with a healthier diet (rich in fruits, vegetables, and fiber).  On the other hand, living in a 
low-income area (Inagami, Cohen, Finch, & Asch, 2006) and higher fast food exposure in residential 
neighborhood (Carroll-Scott et al., 2013; Moore et al., 2009) are associated with a poorer diet (rich in 
fats and animal protein).  Additionally, there is some evidence that racial and ethnic disparities in 
obesity are (at least partially) due to variation in the retail environment of lower SES neighborhoods 
(P. B. Ford & Dzewaltowski, 2008).   
It is worth noting that the studies cited above used data from various walkable urban 
environments (e.g. Detroit MI, central-city New Orleans LA, New York NY).  In more suburban 
environments that require driving to reach establishments (such as suburban Los Angeles), some 
studies have found no relationship between nearby built environment and diet (Hattori, An, & 
Sturm, 2013; Mejia, Lightstone, Basurto-Davila, Morales, & Sturm, 2015). Because the current study 
uses data from an urban location (New York City), it is reasonable to believe that the built 





such as fast food restaurants should be associated with higher BMI, while proximity to grocery 
stores and other healthy food outlets should act as a protective factor.  However, it is also important 
to consider how other neighborhood characteristics, such as whether the neighborhood is an ethnic 
enclave, may affect residents’ diets. 
 
Ethnic Enclaves and Diet and Obesity 
Portes and Jensen make a clear case for defining ethnic enclaves as neighborhoods with high 
proportions of businesses owned by members of the enclave (see Chapter 1.2, pages 10-11).  
However, public health research on the impact of ethnic enclaves on health has used a variety of 
proxy variables for discerning ethnic enclave neighborhoods.  Many of these fail to surpass the 
“everyday” definition of enclaves as geographical areas with high numbers of minority residents of 
one race or ethnicity, though some findings still warrant mention.  For example, Osypuk and 
colleagues identified Hispanic enclaves based on proportion of minority residents per census tract 
and showed that enclave residence was associated with lower consumption of high fat foods 
(Osypuk & Acevedo-Garcia, 2010).  This effect persisted even after controlling for neighborhood 
characteristics (such as availability of fresh foods), indicating that the potential beneficial effects of 
the ethnic enclave operate independent of the effects of the built environment.  There is also 
evidence that living in an ethnic enclave is associated with a lower BMI among Latino children 
(Kimbro, 2009; Nobari et al., 2013).  Finally, Kershaw and colleagues found that Mexican women 
living in an ethnic enclave were at lower risk for obese BMI, but the same was not true for Black 
women (Kershaw, Albrecht, & Carnethon, 2013). 
These studies demonstrate that there is likely a protective effect of living in an ethnic enclave 
for Latinos.  However, these studies did not always delve into the sociological definition of ethnic 





measurement, and terminology.  For example, some of the studies cited above speak about 
“segregation”, while others simply describe the neighborhoods as having higher proportions of 
Latinos without further theoretical elaboration.  Using an approach grounded in the theory put forth 
by Portes and Jensen, the current study defines an ethnic enclave by the Dominican entrepreneur-
driven economy, and not by residential homogeneity.  The measures of ethnic enclave residence 
used in the analyses reflect this definition. 
 
Advertising and Diet and Obesity 
Another important element of the neighborhood context that can affect health behaviors and 
outcomes is advertising density and type.  The literature on diet and advertising focuses on two 
general areas: media exposure through multiple avenues (e.g. magazine ads, television ads) and 
outdoor advertising (e.g. billboards, signs).  Marketing activities of both types shape the overall 
environment in which food choices are made (J. D. Williams, Crockett, Harrison, & Thomas, 2012).  
Spanish-language television channels have different advertising profiles than mainstream English-
language channels: for example, they are more likely to air food advertisements containing health 
claims and nutritional information (Abbatangelo-Gray, Byrd-Bredbenner, & Austin, 2008).  In 
magazines, Latinas are exposed to fewer health-promoting and more health-diminishing 
advertisements (Duerksen et al., 2005).  Research on outdoor advertisements shows that outdoor 
signage promoting health-aversive products is associated with higher BMI (Heinrich et al., 2012).  
Additionally, census tract level analyses reveal that a higher percentage of outdoor advertisements 
promoting food or non-alcohol beverages within a tract is associated with greater odds of obesity 
among residents (Lesser, Zimmerman, & Cohen, 2013).  There is evidence that neighborhoods with 
high percentages of minority residents are disproportionately targeted by outdoor advertisers 





 Marketers target advertisements based on the population that they are trying to reach.  When 
targeting Latinos, one of the primary issues that advertisers face is whether to advertise in English or 
Spanish (Corona & McCabe, 2011; Seitz, 1998).  Advertisements in Spanish tend to be seen 
positively by Latinos (Noriega & Blair, 2008), increase Latino’s perceptions of advertisers’ sensitivity 
toward Latino culture and people (Koslow, Shamdasani, & Touchstone, 1994), and be most 
effective among those whose primary language is Spanish (Abrajano & Panagopoulos, 2011).  
However, there is an emerging literature on advertisement content that reveals that, compared to 
Whites, Latinos experience a marketing environment that is less likely to promote healthy eating and 
is more likely to promote low-nutrient calorie dense foods and drinks (Adeigbe, Baldwin, Gallion, 
Grier, & Ramirez, 2015).  Additionally, compared to English language television, Spanish language 
television in the US has a higher number of food advertisements promoting high calorie foods and 
there is evidence that industry self-regulation is less effective on Spanish language channels (Kunkel, 
Mastro, Ortiz, & McKinley, 2013).   
Different segments of the Latino population have different preferences for and responses to 
advertisements in English and Spanish.  For example, lack of English proficiency is a barrier to less 
acculturated Latinos’ engagement with English language marketing (Korgaonkar, Karson, & Lund, 
2000).  Additionally, compared to their less acculturated counterparts, more acculturated Latinos 
hold more negative attitudes toward and have poorer recall of advertisements in Spanish (Ueltschy 
& Krampf, 1997).  Differences in content and reception of marketing based on language led me to 
evaluate the impact of advertisements in Spanish and English separately throughout this research. 
 
Acculturation and Diet and Obesity 
Acculturation is not only key to understanding advertising, but also many other elements of 





conceptualization (see Chapter 1.2, pages 7-8), there is evidence that immigrants’ health related 
beliefs and behaviors change as they spend more time in the United States.  For example, in the case 
of dietary habits, a systematic review of the literature revealed that some relationships were 
consistent regardless of how acculturation was measured (e.g. greater acculturation is associated with 
consumption of less fruit, rice, beans, and more sugar and sugary drinks), whereas other 
relationships depended on the measure of acculturation used (Ayala, Baquero, & Klinger, 2008).  
Additionally, there is evidence that a higher level of acculturation among Latinos is associated with 
higher BMI when acculturation is measured as language preference (Ahluwalia, Ford, Link, & Bolen, 
2007; Himmelgreen et al., 2004), birthplace (Barcenas et al., 2007), or length of residence in the US 
(Himmelgreen et al., 2004; Kaplan, Huguet, State, & McFarland, 2004). 
This project emphasizes the relationship between acculturation and neighborhood variables, 
highlighting how different levels of acculturation may influence how environmental factors affect 
diet.   Though relatively few studies have explicitly considered the intersection of acculturation and 
neighborhood factors that influence diet, some findings warrant mention.  Park and colleagues 
found that neighborhoods with a relatively high number of households where no adult speaks 
English very well had greater numbers of residents with a healthy dietary pattern (Park, Quinn, et al., 
2011b).  The same study also assessed an individual-level acculturation variable (language preference 
within the home), but did not find any significant effects of this preference on dietary patterns.  
Similar patterns have been established with BMI outcomes: a greater number of Spanish speaking 
residents at the neighborhood level predicts lower BMI (Park, Neckerman, Quinn, Weiss, & Rundle, 
2008).  Finally, a study on middle school students found that low-income Latino students residing in 
primarily-Latino zip codes had diets lower in fat (Frenn et al., 2005).  Though there is some early 
evidence that there may be some relationship between individual acculturation status, neighborhood 





measure direct effects is essential in accurately understanding acculturation as a process that is 
embedded within a context. 
 
Hypothesized Diet and Obesity Models 
Model 1: Fast food establishments 
Figure 9: Model 1 (Hypothesized) 
 
I hypothesize that fast food density will positively predict BMI and that this effect will be 
mediated by dietary fat intake.  Greater and more ready access to fast food will increase dietary fat 
intake as well as likely increase general calorie intake, leading to higher BMI.  Additionally, because 
fast food is part of a more “Americanized” diet, higher acculturation will moderate the effects of fast 







Model 2a: Processed food availability 
Figure 10: Model 2a (Hypothesized) 
 
I hypothesize that processed food availability will positively predict BMI and that this effect 
will be mediated by dietary fat intake.  Greater and more ready access to processed food will increase 
dietary fat intake as well as likely increase general calorie intake, leading to higher BMI.  Additionally, 
because processed food is part of a more “Americanized” diet, higher acculturation will moderate 
the effects of processed food availability on fat intake and BMI: these effects will be greater among 
more acculturated participants. 
Model 2b: Processed food advertising in English 






I hypothesize that processed food advertisements in English will positively predict BMI and 
that this effect will be mediated by dietary fat intake.  Use of attractive models and cues for 
immediate sensory gratification in processed food advertising will increase dietary fat intake as well 
as likely increase general calorie intake, leading to higher BMI.  Additionally, because these 
advertisements are in English, higher acculturation will moderate their effect on fat intake and BMI: 
these effects will be greater among more acculturated participants who are more likely to speak 
English. 
Model 2c: Processed food advertising in Spanish 
Figure 12: Model 2c (Hypothesized)  
 
I hypothesize that processed food advertisements in Spanish will positively predict BMI and 
that this effect will be mediated by dietary fat intake.  Use of attractive models and cues for 
immediate sensory gratification in processed food advertising will increase dietary fat intake as well 
as likely increase general calorie intake, leading to higher BMI.  Additionally, because these 
advertisements are in Spanish, higher acculturation will negatively moderate their effect on fat intake 
and BMI: these effects will be attenuated among more acculturated participants who are more likely 






Model 3a: Fresh food availability 
Figure 13: Model 3a (Hypothesized) 
 
I hypothesize that fresh food availability will negatively predict BMI and that this effect will 
be mediated by fruit and vegetable intake.  Greater and more ready access to fresh food will increase 
fruit and vegetable intake as well as likely decrease general calorie intake, leading to lower BMI.  
Because fresh, unprocessed food is part of a less “Americanized” diet, greater acculturation will 
attenuate the effect of fresh food availability on fruit and vegetable intake.  Similarly, I hypothesize 
that the negative effect of fresh food availability on BMI will also be attenuated by higher 
acculturation. 
Model 3b: Fresh food advertising in English 






I hypothesize that fresh food advertisements in English will negatively predict BMI and that 
this effect will be mediated by fruit and vegetable intake.  Fresh food advertising in English will 
increase fruit and vegetable intake as well as likely decrease general calorie intake, leading to lower 
BMI.  Because more acculturated participants are more likely to speak English, higher acculturation 
will strengthen the positive effect of fresh food advertising in English on fruit and vegetable intake.  
For similar reasons, greater acculturation will increase the negative effect of fresh food 
advertisements in English on BMI. 
Model 3c: Fresh food advertising in Spanish 
Figure 15: Model 3c (Hypothesized) 
 
I hypothesize that fresh food advertisements in Spanish will negatively predict BMI and that 
this effect will be mediated by fruit and vegetable intake.  Fresh food advertising in Spanish will 
increase fruit and vegetable intake as well as likely decrease general calorie intake, leading to lower 
BMI.  Because more acculturated participants are less likely to speak Spanish, higher acculturation 
will weaken the positive effect of fresh food advertising in Spanish on fruit and vegetable intake.  
For similar reasons, greater acculturation will also weaken the negative effect of fresh food 






Model 4a: Latino Owned Businesses and Fat Intake 
Figure 16: Model 4a (Hypothesized)  
 
 I hypothesize that the number of Latino owned businesses within a 0.25 mile radius of 
participants residences will be negatively associated with dietary fat intake.  Number of Latino 
owned businesses is a measure of whether an area is an ethnic enclave, and residence in an ethnic 
enclave has been associated with more favorable health behaviors, such as lower fat consumption.  I 
also hypothesize that acculturation will moderate this effect: the effect will be strongest among those 
who are least acculturated. 
Model 4b: Latino Owned Businesses and Fruit and Vegetable Intake 






I hypothesize that the number of Latino owned businesses within a 0.25 mile radius of 
participants residences will be positively associated with higher fruit and vegetable consumption.  
Number of Latino owned businesses is a measure of whether an area is an ethnic enclave, and 
residence in an ethnic enclave has been associated with more favorable health behaviors, such as 
better diet (measured by higher fruit and vegetable consumption).  I also hypothesize that 
acculturation will moderate this effect: the effect will be strongest among those who are least 
acculturated. 
Model 4c: Latino Owned Businesses and BMI 
Figure 18: Model 4c (Hypothesized)  
 
 I hypothesize that the number of Latino owned businesses within a 0.25 mile radius of 
participants residences will be negatively associated with participant BMI.  Number of Latino owned 
businesses is a measure of whether an area is an ethnic enclave, and residence in an ethnic enclave 
has been associated with more favorable health outcomes, such as lower BMI.  I also hypothesize 







Model 5a: Neighborhood, Fast Food, and Fat Intake 
Figure 19: Model 5a (Hypothesized)  
 
I hypothesize that living in an ethnic enclave neighborhood will negatively predict fat intake 
and that this effect will be mediated by the number of fast food establishments in a 0.25 mile radius 
of participants’ residences.  The ethnic enclave neighborhood is more likely to have local businesses 
owned by Latinos, and fewer fast food establishment chain restaurants.  Fewer fast food restaurants 
would mean that there is lower availability of fatty foods, leading to decreased dietary fat intake.  I 
also hypothesize that the direct and indirect effects of ethnic enclave residence on fat intake will be 
moderated by acculturation.  The direct effect of ethnic enclave residence on fat intake will be 
strongest among those with lower acculturation.  On the other hand, the effect of fast food on fat 






Model 5b: Neighborhood, Processed Food, and Fat Intake 
Figure 20: Model 5b (Hypothesized)  
 
Similarly to model 5a, I hypothesize that living in an ethnic enclave neighborhood will 
negatively predict fat intake and that this effect will be mediated by the number of establishments 
with processed foods in a 0.25 mile radius of participants’ residences.  The ethnic enclave 
neighborhood is more likely to have local businesses owned by Latinos, and fewer processed food 
establishments.  Fewer processed food establishments would mean that there is lower availability of 
fatty foods, leading to decreased dietary fat intake.  I also hypothesize that the direct and indirect 
effects of ethnic enclave residence on fat intake will be moderated by acculturation.  The direct 
effect of ethnic enclave residence on fat intake will be strongest among those with lower 
acculturation.  On the other hand, the effect of processed foods on fat intake will be strongest 






Model 6a: Neighborhood, Fast Food, and BMI 
Figure 21: Model 6a (Hypothesized)  
 
I hypothesize that living in an ethnic enclave neighborhood will negatively predict participant 
BMI and that this effect will be mediated by the number of fast food establishments in a 0.25 mile 
radius of participants’ residences.  The ethnic enclave neighborhood is more likely to have local 
businesses owned by Latinos, and fewer fast food establishment chain restaurants.  Fewer fast food 
restaurants would mean that there is lower availability of high calorie foods, leading to decreased 
BMI.  I also hypothesize that the direct and indirect effects of ethnic enclave residence on BMI will 
be moderated by acculturation.  The direct effect of ethnic enclave residence on BMI will be 
strongest among those with lower acculturation.  On the other hand, the effect of fast food on BMI 






Model 6b: Neighborhood, Processed Food, and BMI 
Figure 22: Model 6b (Hypothesized)  
 
I hypothesize that living in an ethnic enclave neighborhood will negatively predict participant 
BMI and that this effect will be mediated by the number of establishments with processed foods in a 
0.25 mile radius of participants’ residences.  The ethnic enclave neighborhood is more likely to have 
local businesses owned by Latinos, and fewer establishments with processed foods.  Fewer 
processed food establishments would mean that there is lower availability of high calorie foods, 
leading to decreased BMI.  I also hypothesize that the direct and indirect effects of ethnic enclave 
residence on BMI will be moderated by acculturation.  The direct effect of ethnic enclave residence 
on BMI will be strongest among those with lower acculturation.  On the other hand, the effect of 
processed foods on BMI will be strongest among those with higher acculturation. 
 
Summary 
In this Section (Chapters 2.1-2.4), I investigate various influences at the psychosocial and 
neighborhood levels that affect diet and obesity in Dominican Latinas.  The literature on 





focused primarily on risks associated with certain aspects of the built environment, such as presence 
of fast food establishments (Burdette & Whitaker, 2004; Franzini, Caughy, Spears, & Eugenia 
Fernandez Esquer, 2005; Romero, 2005).  However, there is evidence that residence in an ethnic 
enclave may be protective for Latinos (Logan, Zhang, & Alba, 2002; Mair et al., 2010; Osypuk et al., 
2009).  I assess the influence of potential risks of the built environment (hypothesized models 1, 2a, 
2b, 2c, 5a, 5b, 6a, and 6b) and resources of ethnic enclaves (hypothesized models 3a, 3b, 3c, 4a, 4b, 
and 4c) on diet and BMI in this population.  Related to the neighborhood analyses, I also focus on 
the impact of outdoor advertising on these health behaviors: I investigate not only the effect of 
outdoor advertisement density on diet and BMI, but also the potentially differential effects of 
advertisement language (hypothesized models 2b, 2c, 3b and 3c).  Finally, within all models, I assess 
the moderating effect of acculturation on these processes.  Acculturation affects how individuals 
interact with other individuals and their environment.  It may also impact the influence of 
advertisements in English versus Spanish. Research on neighborhood factors and Latino health is 







CHAPTER 2.2: DIET AND OBESITY METHODS 
This chapter describes the measures specific to diet and obesity outcomes.  For a description 
of the data source, general data collection procedures, general measures, and data merging, see 
Chapter 1.3: General Methods. 
 
Measures 
Individual level (interviews): 
(i) Body Mass Index (BMI): Study participants’ height was measured by interviewers using a 
measuring tape, and their weight was measured using a portable scale.  BMI was 
calculated using the standard formula: weight (in kilograms) divided by height (in meters) 
squared. 
(ii) Age: See Chapter 1.3: General Methods, page 18. 
(iii) Acculturation: See Chapter 1.3: General Methods, pages 17-18. 
(iv) Dietary measures: We used an altered version of the Brief Dietary Assessment Tool for 
Hispanics (Wakimoto, Block, Mandel, & Medina, 2006), which seeks to estimate weekly 
servings of fats, fruits, and vegetables.  This assessment tool it is not a comprehensive 
dietary measure, and instead focuses on two key areas.  Because the tool was developed 
primarily for Mexican populations, some foods listed were not consistent with a 
Dominican diet (i.e. flour tortillas, tacos, enchiladas).  To ensure more accurate results, 
we replaced two typical Mexican foods with Dominican foods that have similar 
nutritional profiles (see Appendix 5 for full list of items and adapted items).  From this 
questionnaire, we were able to calculate fat intake and fruit and vegetable intake. 





(i) Processed Food: This code refers to the presence of actual processed foods in a storefront, 
visible from the street (coders did not enter any establishments).  Processed foods are 
foods that have been previously prepared or processed prior to selling (pre-made 
packaged meals, prepared foods, packaged snacks, etc.).  Although a store could have 
multiple types of processed foods visible, each store was only counted once by coders. 
(ii) Processed Food Advertisements in English: Advertisements for processed foods (pre-made 
packaged meals, prepared foods, packaged snacks, etc.) that are in English.  This code 
also includes bilingual advertisements that have English language in larger font and/or 
taking up more visible space on the advertisement than the other language. 
(iii) Processed Food Advertisements in Spanish: Same as Processed Food Advertisements in English 
(above), but either entirely or primarily in Spanish. 
(iv) Fresh Food: These are foods that have not been prepared or processed prior to selling, 
such as fresh fruits and vegetables, dry legumes (such as beans or lentils), and roots (such 
as potatoes, sweet potatoes, and yucca).  Stores with these food items visible were only 
counted once, even if there were multiple types of fresh foods in the storefront.   
(v) Fresh Food Advertisements in English: Advertisements for fresh foods (fruits, vegetables, 
legumes, etc.) in English.  This code also includes bilingual advertisements that have 
English language in larger font and/or taking up more visible space on the advertisement 
than the other language. 
(vi) Fresh Food Advertisements in Spanish: Same as Fresh Food Advertisements in English (above), 
but either entirely or primarily in Spanish. 
Note: a store with more than one characteristic of interest (i.e. a store with both processed and fresh 
foods) was counted in both categories. 





(i) Fast food Establishments: Fast food restaurants are establishments where food is served 
quickly, customers pay prior to receiving food, and food items tend to be at least partially 
prepared before a customer orders an item (Schlosser, 2001).  Within the database 
ReferenceUSA, it is possible to search businesses by name.  To obtain a list of relevant 
fast food restaurants in New York City, I accessed a report that includes counts of the 
most prevalent chains throughout the five boroughs (Bowles, Giles, Center for an Urban 
Future, 2014).  Table 2 shows the 26 chains that I searched for within the relevant 
geographical areas to this study, using the ReferenceUSA database (see Figure 23 for a 
map of fast food restaurant locations). 





Table 2: Fast Food Chain Restaurants and Products in New York City 
Restaurant Name  Products 
Dunkin’ Donuts - Baked goods 
- Hot beverages 
- Iced beverages 
- Frozen beverages 
- Sandwiches 
- Soft drinks 
Subway - Submarine sandwiches 
- Salads 
- Pizzas 
Starbucks - Coffee beverages 
- Smoothies 
- Tea 
- Baked goods 
- Sandwiches 
McDonald’s - Hamburgers 
- Chicken 
- French fries 





Baskin-Robbins - Ice cream 
- Frozen beverages 
- Ice cream cakes 
- Frozen treats 
Burger King - Hamburgers 
- Chicken 
- French fries 





Popeye’s - Fried chicken 




Golden Krust *** 
Carvel - Ice cream 
- Ice cream cakes 
KFC - Fried chicken 
- Chicken sandwiches 
- Wraps 
- French fries 




Hale & Hearty Soups *** 
Restaurant Name Products 
Chipotle - Burritos 
- Burrito bowls 
- Tacos 
- Chips 
- Soft drinks 
Wendy’s - Hamburgers 
- Chicken sandwiches 
- Salads 
- French fries 
- Breakfast sandwiches 
- Frozen desserts 
Au Bon Pain - Baked goods 
- Beverages 
- Breakfast sandwiches 
- Cold sandwiches 
- Hot sandwiches 
- Soups 
- Salads 
Pret A Manger *** 
Le Pain Quotidien *** 
Checkers - Hamburgers 
- Hot dogs 
- Chicken 
- Fish 
- Hot chicken wings 
- French fries 
- Milkshakes 
- Soft drinks 
Red Mango *** 
White Castle - Hamburgers 
- Chicken 
- French fries 
- Soft drinks 
- Milkshakes 
- Desserts 
Taco Bell - Tacos 
- Burritos 
- Soft drinks 
Five Guys *** 
Haagen-Dazs *** 
Auntie Anne’s - Baked goods 
- Soft drinks 
- Frozen beverages 
Famous Famiglia - Pizza 
- Salads 
- Soft drinks 
Jamba Juice *** 
Potbelly Sandwich Shop *** 
***: these restaurants were not present in the 







Figure 23: Fast Food Restaurant Locations 







CHAPTER 2.3: DIET AND OBESITY RESULTS 
 
Sample Characteristics 
 All study participants were Dominican women born outside of the US and the mean age in 
the participant sample was 60.5 years (SD=11.5) and ranged from 40 to 100.  On average, women 
had lived in the US for 24.8 years (SD=13.8), ranging from 3 months to 62 years. There was 
relatively low variability in household income: 301 (71.7%) reported less than $10,000 per year, 79 
(18.8%) reported between $10,000 and $19,999, 25 (6.0%) reported between $20,000 and $29,999, 
and the remaining 13 participants had incomes ranging from $30,000 to more than $70,000.  In 
terms of education, the average number of completed years was 8.5 (SD=4.5) and participants 
ranged from 0-16 years of education.  
 
Descriptive Statistics 
Table 3 includes descriptive statistics for all variables included in this section, separated into 
two categories: individual-level and neighborhood-level.  The mean acculturation level was relatively 
low (M=18.6, SD=5.6) and was slightly positively skewed1.  On average, participants consumed 26.4 
servings of fruits and vegetables per week (SD=8.7) and had a mean fat intake score of 18.1 
(SD=7.4).  Most study participants were overweight or obese, and the mean body mass index (BMI) 
was 29.4, which is overweight.  A very small number of participants were underweight (N=3, 0.7%), 
19.0% were in the healthy weight range (N=80), 38.6% were overweight (N=162), and 38.6% were 
obese (N=162).  Twelve participants had missing BMI data (2.9%). 
 Neighborhood-level variables are all counts of different neighborhood elements within a 
0.25 mile radius of a participant’s residence.  Because these are counts and are not normally 
                                                          
1 See Appendix 4 for distribution of ARSMA.  Though the variable does display a slight positive skew, there are 





distributed, I have included the interquartile range as a measure of dispersion instead of standard 
deviation.  On average, participants have 2.4 fast food establishments in a 0.25 mile radius around 
their residences.  They also had on average 0.4 and 0.3 establishments with processed foods and 
fresh foods visible, respectively.  Neighborhood values under 1.0 are interpreted by considering 
multiple streets.  For example, a value of 0.4 indicates that there are 2 establishments present for 
every 5 streets.  There is a higher mean number of processed food advertisements in English 
(M=6.1) than in Spanish (M=1.9).  The opposite is true of fresh (non-processed) food 
advertisements, which are more prevalent in Spanish (M=2.0) than in English (M=0.6).  On average, 
participants had 54.3 Latino owned businesses within a 0.25 mile radius of their residence.  
Additionally, participants who live in Washington Heights and Inwood were coded as living in an 
ethnic enclave (N=323), while those who lived in the Bronx were not (N=29). 






Table 3: Diet and Obesity Sample Descriptive Statistics2 
Individual-Level, N=420    
Variable M SD Range 
Age in years 60.5 11.5 40-100 
Acculturation (ARSMA) 18.6 5.6 11-45 
Body mass index (BMI) 29.4 5.6 17.3-52.0 
Fat intake (Brief Dietary Assessment Tools for Hispanics) 18.1 7.4 0-36 
Fruit and vegetable intake (Brief Dietary Assessment Tools for Hispanics) 26.4 8.7 0-49 
Neighborhood-Level  (within 0.25 mile radius of participant)    
Variable M IQR Range 
Fast food establishments within 0.25 mile radius (count) 2.4 4 0-8 
Latino owned businesses within 0.25 mile radius (count) 54.3 43 0-134 
Number of establishments per street with processed foods in storefront  0.4 0.2 0-4 
Processed food advertisements: English 6.1 3.8 0-27 
Processed food advertisements: Spanish 1.9 1.4 0-40 
Number of establishments per street with fresh (unprocessed) foods in storefront 0.3 0.2 0-1 
Fresh food advertisements: English 0.6 0.5 0-2 
Fresh food advertisements: Spanish 2.0 1.7 0-7 
Neighborhood-Level (binary)    
Variable  Yes No 
Ethnic enclave resident  323 29 
M=mean, SD = standard deviation, IQR = interquartile range 
 
  
                                                          
2 I also performed all of the analyses in this dissertation controlling for participant education, but adding this variable did 
not change the magnitude or direction of any of the other effects.  For this reason, I report the simpler models 






Model Estimation and Statistical Inference 
Below, I outline the analytical approach for bootstrapped moderated mediation, which I 
used in Models 1, 2a, 2b, 2c, 3a, 3b, 3c, 5a, 5b, 6a, and 6b.  This section is based heavily on Chapters 
4 and 11 of Hayes (A. F. Hayes, 2013).  I have broken the approach down into the following 
sections: (i) Simple Mediation Model, (ii) Estimation of the Direct and Indirect Effects, (iii) Statistical Inference 
about the Direct and Indirect Effects, (iv) Moderation of Direct and Indirect Effects. 
(i) Simple Mediation Model 
Figure 24: Simple Mediation Schematic 
 
 Mediation is the process by which a variable (X) has an effect on an outcome (Y), 
transmitted through a mediator (M) (Figure 24, above).  Mediation analysis can be split into 
estimations of the direct and indirect effects.  The direct effect refers to the path from X to Y (i.e. 
X’s direct effect on Y, with no mediating variable: 𝑐′).  The indirect effect is the effect of X on Y, 






(ii) Estimation of the Direct and Indirect Effects 
There are two outcome variables in Figure 24: M and Y.  Equations 1 and 2 (below) represent the 
estimation of these effects using OLS regression: 
(1) 
𝑀 = 𝑖1 + 𝑎𝑋 + 𝑒𝑀 
(2) 
𝑌 =  𝑖2 + 𝑐
′𝑋 + 𝑏𝑀 + 𝑒𝑌 
In the equations above, 𝑖 refers to the intercept in each model, 𝑎, 𝑏, and 𝑐′ are regression 
coefficients, and 𝑒 is error. 
 Equation 2 estimates the direct effect of X on Y: two participants who differ by one unit on 
X (but are equal on M) are estimated to differ by 𝑐′ units on Y.  The indirect effect is the product of 
𝑎 and 𝑏.  Two participants who differ by one unit on X are estimated to differ by 𝑎 units on M.  
Similarly, participants who differ by one unit on M (but are equal on X) are estimated to differ by 𝑏 
units on Y.  Because the indirect effect is the product of 𝑎 and 𝑏, two participants who differ by 1 
unit on X are estimated to differ by 𝑎𝑏 units on Y as a result of the effect of X on Y through M (i.e. 
the indirect effect). 
(iii) Statistical Inference About the Direct and Indirect Effects 
For both the direct and indirect effects, I estimated a 95% Confidence Interval (CI) using a 
percentile bootstrap, which is a non-parametric test.  In bootstrapping, the original sample is treated 
as a miniature representation of the larger population sampled.  Observations in the sample are 
resampled with replacement, until a new sample of the same size as the original is obtained.  From 





𝑎𝑏).  These steps are repeated thousands of times to obtain a distribution for each estimate from 
which a 95% CI can be calculated.   
 There are five steps to construct a 95% bootstrap CI: 
1. Sample randomly with replacement from the original sample until a new sample of the same 
size is obtained (the bootstrap sample). 
2. Estimate 𝑐′ and 𝑎𝑏 in the bootstrap sample. 
3. Repeat steps (1) and (2) 10,000 times. 
4. Sort estimates of 𝑐′ and 𝑎𝑏 from low to high. 
5. Find values at 2.5th percentile (lower 95% boundary) and 97.5th percentile (upper 95% 
boundary) for each estimate. 
This type of test better respects the potential irregularity of the sampling distribution of 𝑎𝑏, resulting 






(iv) Moderation of Direct and Indirect Effects 
Figure 25: Moderated Mediation Schematic 1 
 
 Some of the models in this chapter are moderated mediation models and take the form of 
Figure 25, where both 𝑎 and 𝑐′ are moderated by W.  This results in a modification of the previous 
mediation equations: 
(3) 
𝑀 = 𝑖1 + 𝑎1𝑋 + 𝑎2𝑊 + 𝑎3𝑋𝑊 + 𝑒𝑀 
(4) 
𝑌 = 𝑖2 + 𝑐′1𝑋 + 𝑐′2𝑊 + 𝑐′3𝑋𝑊 + 𝑏𝑀 + 𝑒𝑌 
Equations 3 and 4 allow for the estimation of the direct and indirect effects in the case of 
moderation (indicated by the added interaction terms in both equations).  Statistical inference in this 
case is similar to the steps described in section (iii) above, with a percentile bootstrap used to obtain 
a 95% CI around the indirect effect.  Because the both the indirect and direct effects are moderated, 
I estimated the conditional effects for different values of the moderator (10th, 25th, 50th, 75th, and 90th 
percentiles; (A. F. Hayes, 2013)).  This results in five estimates and 95% CIs for both the direct and 






Figure 26: Moderated Mediation Schematic 2 
 
 This is the other form that the moderated mediation models take in this work, with (W) 
moderating the 𝑏 path of the indirect effect, instead of the 𝑎 path.  The resulting equations are: 
(5) 
𝑀 = 𝑖1 + 𝑎𝑋 + 𝑒𝑀 
(6) 
𝑌 = 𝑖2 + 𝑐′1𝑋 + 𝑐′2𝑊 + 𝑐′3𝑋𝑊 + 𝑏1𝑀 + 𝑏2𝑀𝑊 + 𝑒𝑌 
The estimation procedure is the same as described for the first type of moderated mediation.  These 
steps were performed for models 1, 2a, 2b, 2c, 3a, 3b, 3c, 5a, 5b, 6a, and 6b using the mediation 
package in the statistical software R (Tingley, Yamamoto, Hirose, Keele, & Imai, 2014).3   
For linear models without mediation (4a, 4b, 4c), I used null hypothesis testing for statistical 
inference, using the statistical software R (R-Core-Team, n.d.). 
  
                                                          
3 The bootstrap method does not directly estimate moderation in the traditional sense (i.e. through a significant 
interaction term in a linear regression).  For this reason, I also ran the linear regressions for each model and ensured that 
those significant interaction terms were present in all models that indicated a significant moderation.  These models are 






Figure 27: Original Diet and Obesity Data with Missing in Black (Top) and Completed Diet and 
Obesity Data with Imputations (Bottom) 
 
Most variables used in the models in this chapter had some missing data (ranging from 0% 
to 4.6% of observations).  However, the statistical models described in the previous section require 
that each participant have full data for every variable, or the participant’s data would be listwise 
deleted, excluding the participant from all analyses.  For this reason, I used Multiple Imputation (MI) 
to impute these values.  Figure 27 shows a visual representation of the original data and the missing 
values (top).  Values were imputed in the following variables, and were imputed at the item-level for 





weight), age, ARSMA (12 item scale), and Brief Dietary Assessment Tool for Hispanics (23 item 
scale).  Imputations were performed using the package mi in the statistical software R (Su, Gelman, 
Hill, & Yajima, 2011).  All imputed values were bounded by the minimum and maximum observed 
values in each variable.  Neighborhood variables were not imputed because they are not believed to 
be missing at random, as missingness in these variables is a product of study recruitment outside of a 
priori target geographical areas (Allison, 2002).  For this reason, subjects with missing data in any 
neighborhood variable were listwise deleted prior to imputation procedure. 
Table 4 (below) shows the number of items that were imputed for each variable, as well as 
the mean and standard deviation before and after imputation and the Rhats obtained from the 






Table 4: Imputed Diet and Obesity Variables, Descriptive Statistics, and RHats  
Variable 
# Missing 
(% of Total) 
Before Imputation After Imputation Rhat 
Mean SD Mean SD Mean SD 
Age 16 (4.55) 61.47 11.53 61.38 11.63 1.004 1.006 
BMI 
Height (inches) 10 (2.84) 62.69 3.07 62.68 3.06 1.023 1.005 
Weight (pounds) 1 (0.28) 163.60 32.66 163.51 32.66 1.000 1.000 
ARSMA 
(Acculturation) 
Item 1 0 (0) 4.90 0.38 - - - - 
Item 2 1 (0.28) 1.89 0.99 1.89 0.99 1.003 0.999 
Item 3 6 (1.70) 4.89 0.47 4.89 0.47 1.005 1.005 
Item 4 4 (1.14) 2.35 1.18 2.36 1.18 1.003 1.010 
Item 5 2 (0.57) 2.78 1.41 2.78 1.41 1.007 1.010 
Item 6 0 (0) 4.52 0.87 - - - - 
Item 7 0 (0) 4.03 1.30 - - - - 
Item 8 3 (0.85) 4.55 0.91 4.55 0.90 1.003 1.003 
Item 9 0 (0) 1.66 1.07 - - - - 
Item 10 3 (0.85) 1.60 0.93 1.62 0.96 1.003 1.002 
Item 11 0 (0) 4.84 0.50 - - - - 
Item 12 0 (0) 1.78 0.98 - - - - 
Food Frequency 
Questionnaire 
Item 1 10 (2.84) 2.41 1.19 2.45 1.21 1.039 1.047 
Item 2 10 (2.84) 3.42 1.74 3.42 1.74 1.025 1.023 
Item 3 12 (3.41) 2.10 1.46 2.11 1.47 1.073 1.078 
Item 4 10 (2.84) 1.11 0.42 1.13 0.44 1.003 1.005 
Item 5 10 (2.84) 2.18 1.23 2.24 1.27 1.004 1.007 
Item 6 10 (2.84) 1.55 0.88 1.55 0.88 1.038 1.030 
Item 7 10 (2.84) 1.75 0.99 1.81 1.06 1.032 1.028 
Item 8 10 (2.84) 1.60 0.92 1.62 0.93 1.003 1.002 
Item 9 11 (3.13) 3.17 1.36 3.13 1.37 1.125 1.029 
Item 10 12 (3.41) 1.25 0.61 1.29 0.68 1.039 1.040 
Item 11 13 (3.69) 3.83 1.11 3.78 1.15 1.040 1.032 
Item 12 16 (4.55) 1.60 1.03 1.60 1.04 1.013 1.013 
Item 13 13 (3.69) 1.46 0.89 1.59 1.09 1.016 1.011 
Item 14 10 (2.84) 3.33 1.57 3.35 1.57 1.149 1.122 
Item 15 11 (3.13) 1.35 0.88 1.42 1.01 1.010 1.010 
Item 16 10 (2.84) 2.08 1.43 2.10 1.45 1.120 1.135 
Item 17 14 (3.98) 3.67 1.46 3.66 1.48 1.030 1.020 
Item 18 11 (3.13) 4.13 1.21 4.11 1.23 1.073 1.062 
Item 19 10 (2.84) 3.98 1.18 3.97 1.18 1.039 1.030 
Item 20 11 (3.13) 3.50 1.44 3.51 1.43 1.017 1.008 
Item 21 12 (3.41) 2.48 1.26 2.45 1.26 1.021 1.034 
Item 22 11 (3.13) 2.40 1.11 2.40 1.11 1.009 1.009 
Item 23 11 (3.13) 3.45 1.11 3.42 1.12 1.005 1.018 






Tests of Main Hypotheses 
Diet and Obesity Model 1: Fast food establishments 
 Figure 9 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 9: Diet and Obesity Model 1 (Hypothesized) 
 
Table 5: Diet and Obesity Model 1 Direct Effects, Indirect Effects, and 95% Confidence Intervals 
ARSMA  
Percentile 
Direct Effect Indirect Effect 
Estimate Lower 95% Upper 95% Estimate Lower 95% Upper 95% 
10 0.45* 0.01 0.89 0.02 -0.02 0.08 
25 0.32
 
-0.01 0.63 0.01 -0.02 0.06 
50 0.18 -0.11 0.46 0.002 -0.03 0.04 
75 -0.05 -0.43 0.35 -0.01 -0.06 0.03 
90 -0.23 -0.79 0.34 -0.02 -0.10 0.03 
**p≤.01, *p≤.05, p≤.10  
Figure 28: Diet and Obesity Model 1 Direct Effects (left) & Figure 29: Diet and Obesity Model 1 







Model 1 (previous page) tested whether the presence of fast food restaurants within 0.25 
miles of participants’ residences had a direct effect on their BMI.  Additionally, it tested whether 
dietary fat intake mediated this relationship.  Finally, it assessed whether acculturation (ARSMA) 
moderated either the direct or indirect effect. 
 There was no evidence of mediation: the 95% CIs for the indirect effect failed to exclude 0 
at all levels of acculturation.  There was, however, evidence of a conditional direct effect of fast food 
restaurants on BMI at low levels of acculturation (at 10th percentile: b=0.45 [0.01, 0.89], p≤0.05; at 
25th percentile: b=0.32 [-0.01, 0.63], p≤0.10).  The 95% CI around the direct effects at the 50th, 75th, 
and 90th percentiles of acculturation failed to exclude 0.  These results indicate that a greater number 
of fast food restaurants within 0.25 miles of residence is associated with a higher BMI, and this 




Model 2a (next page) tested whether the presence of establishments with visible processed 
food within 0.25 miles of participants’ residences had a direct effect on their BMI.  Additionally, it 
tested whether dietary fat intake mediated this relationship.  Finally, it assessed whether acculturation 
(ARSMA) moderated either the direct or indirect effect. 







Model 2a: Processed food availability 
 Figure 10 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 10: Model 2a (Hypothesized) 
 
Table 6: Diet and Obesity Model 2a Direct Effects, Indirect Effects, and 95% Confidence Intervals 
ARSMA  
Percentile 
Direct Effect Indirect Effect 
Estimate Lower 95% Upper 95% Estimate Lower 95% Upper 95% 
10 -0.87 -2.45 2.99 -0.05 -0.39 0.21 
25 0.09
 
-1.03 3.09 -0.09 -0.36 0.12 
50 1.04 -0.50 3.64 -0.13 -0.42 0.09 
75 2.63 -0.56 6.04 -0.20 -0.63 0.19 
90 3.90
 
-0.81 8.53 -0.26 -0.85 0.34 
**p≤.01, *p≤.05, p≤.10  
 
Figure 30: Diet and Obesity Model 2a Direct Effects (left) & Figure 31: Diet and Obesity Model 2a 






Model 2b: Processed food advertising in English 
 Figure 11 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 11: Model 2b (Hypothesized) 
 
Table 7: Diet and Obesity Model 2b Direct Effects, Indirect Effects, and 95% Confidence Intervals 
ARSMA  
Percentile 
Direct Effect Indirect Effect 
Estimate Lower 95% Upper 95% Estimate Lower 95% Upper 95% 
10 0.21* 0.0005 0.43 0.01 -0.01 0.04 
25 0.20**
 
0.04 0.37 0.01 -0.01 0.03 
50 0.18** 0.06 0.33 0.004 -0.01 0.02 
75 0.16 -0.02 0.35 -0.003 -0.02 0.02 
90 0.14
 
-0.13 0.42 -0.01 -0.04 0.02 
**p≤.01, *p≤.05, p≤.10  
 
Figure 32: Diet and Obesity Model 2b Direct Effects (left) & Figure 33: Diet and Obesity Model 2b 






Model 2b (previous page) tested whether the presence of processed food advertisements in 
English within 0.25 miles of participants’ residences had a direct effect on their BMI.  Additionally, 
it tested whether dietary fat intake mediated this relationship.  Finally, it assessed whether 
acculturation (ARSMA) moderated either the direct or indirect effect. 
There was no evidence of mediation: the 95% CIs for the indirect effect failed to exclude 0 
at all levels of acculturation.  There was, however, evidence of a conditional direct effect processed 
food advertising in English on BMI at all levels of acculturation but the 90th percentile (at 10th 
percentile: b=0.21 [0.00, 0.43], p≤0.05; 25th percentile: b=0.20 [0.04, 0.37], p≤0.01; 50th percentile: 
b=0.18 [0.06, 0.33], p≤0.01; 75th percentile: b=0.16 [-0.02, 0.35], p≤0.10).  These results indicate that 
a greater number of processed food advertisements in English is associated with higher BMI, and 
that this relationship is statistically significant (or marginally significant) among all participants 






Model 2c (next page) tested whether the presence of processed food advertisements in 
Spanish within 0.25 miles of participants’ residences had a direct effect on their BMI.  Additionally, 
it tested whether dietary fat intake mediated this relationship.  Finally, it assessed whether 
acculturation (ARSMA) moderated either the direct or indirect effect. 
 There was no evidence of mediation: the 95% CIs for the indirect effect failed to exclude 0 
at all levels of acculturation.  Similarly to the results for model 2b, there was evidence of a 
conditional direct effect of processed food advertising in Spanish on BMI at all levels of 
acculturation but the 90th percentile (at 10th percentile: b=0.44 [0.08, 1.13], p≤0.01; 25th percentile: 
b=0.40 [0.10, 0.96], p≤0.01; 50th percentile: b=0.36 [0.09, 0.81], p≤0.01; 75th percentile: b=0.30 [-
0.02, 0.74], p≤0.10).  These results indicate that a greater number of processed food advertisements 
in Spanish is associated with higher BMI, and that this relationship is statistically significant (or 





Model 2c: Processed food advertising in Spanish 
 Figure 12 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 12: Model 2c (Hypothesized)  
 
Table 8: Diet and Obesity Model 2c Direct Effects, Indirect Effects, and 95% Confidence Intervals 
ARSMA  
Percentile 
Direct Effect Indirect Effect 
Estimate Lower 95% Upper 95% Estimate Lower 95% Upper 95% 
10 0.44** 0.08 1.13 0.01 -0.05 0.08 
25 0.40**
 
0.10 0.96 -0.01 -0.05 0.05 
50 0.36** 0.09 0.81 -0.02 -0.07 0.03 
75 0.30 -0.02 0.74 -0.04 -0.10 0.01 
90 0.25
 
-0.22 0.77 -0.06 -0.13 0.01 
**p≤.01, *p≤.05, p≤.10  
 
Figure 34: Diet and Obesity Model 2c Direct Effects (left) & Figure 35: Diet and Obesity Model 2c 






Model 3a: Fresh food availability 
 Figure 13 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 13: Model 3a (Hypothesized) 
 
Table 9: Diet and Obesity Model 3a Direct Effects, Indirect Effects, and 95% Confidence Intervals 
ARSMA  
Percentile 
Direct Effect Indirect Effect 
Estimate Lower 95% Upper 95% Estimate Lower 95% Upper 95% 
10 -0.04 -5.79 6.27 -0.08 -0.73 0.60 
25 -0.86
 
-5.58 4.07 -0.07 -0.63 0.52 
50 -1.69 -5.58 2.45 -0.06 -0.57 0.45 
75 -3.07 -7.71 1.28 -0.05 -0.53 0.36 
90 -4.17
 
-10.72 1.94 -0.04 -0.53 0.35 
**p≤.01, *p≤.05, p≤.10  
 
Figure 36: Diet and Obesity Model 3a Direct Effects (left) & Figure 37: Diet and Obesity Model 3a 






Model 3a (previous page) tested whether the presence of establishments with visible fresh 
food within 0.25 miles of participants’ residences had a direct effect on their BMI.  Additionally, it 
tested whether fruit and vegetable intake mediated this relationship.  Finally, it assessed whether 
acculturation (ARSMA) moderated either the direct or indirect effect. 









Model 3b (next page) tested whether the presence of fresh food advertising in English 
within 0.25 miles of participants’ residences had a direct effect on their BMI.  Additionally, it tested 
whether fruit and vegetable intake mediated this relationship.  Finally, it assessed whether 
acculturation (ARSMA) moderated either the direct or indirect effect. 







Model 3b: Fresh food advertising in English 
 Figure 14 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 14: Model 3b (Hypothesized) 
 
Table 10: Diet and Obesity Model 3b Direct Effects, Indirect Effects, and 95% Confidence Intervals 
ARSMA  
Percentile 
Direct Effect Indirect Effect 
Estimate Lower 95% Upper 95% Estimate Lower 95% Upper 95% 
10 1.47 -1.12 4.03 -0.04 -0.28 0.18 
25 1.37
 
-0.64 3.27 -0.04 -0.25 0.16 
50 1.27 -0.53 2.98 -0.03 -0.24 0.15 
75 1.09 -1.16 3.24 -0.03 -0.25 0.13 
90 0.96
 
-2.39 3.92 -0.03 -0.29 0.16 
**p≤.01, *p≤.05, p≤.10  
 
Figure 38: Diet and Obesity Model 3b Direct Effects (left) & Figure 39: Diet and Obesity Model 3b 






Model 3c: Fresh food advertising in Spanish 
 Figure 15 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 15: Model 3c (Hypothesized) 
 
Table 11: Diet and Obesity Model 3c Direct Effects, Indirect Effects, and 95% Confidence Intervals 
ARSMA  
Percentile 
Direct Effect Indirect Effect 
Estimate Lower 95% Upper 95% Estimate Lower 95% Upper 95% 
10 0.53 -0.09 1.13 0.003 -0.03 0.05 
25 0.32
 
-0.17 0.78 0.003 -0.02 0.04 
50 0.11 -0.30 0.50 0.002 -0.02 0.03 
75 -0.24 -0.72 0.23 0.002 -0.03 0.03 
90 -0.52
 
-1.19 0.14 0.001 -0.04 0.04 
**p≤.01, *p≤.05, p≤.10  
 
Figure 40: Diet and Obesity Model 3c Direct Effects (left) & Figure 41: Diet and Obesity Model 3c 






Model 3c (previous page) tested whether the presence of fresh food advertisements in 
Spanish within 0.25 miles of participants’ residences had a direct effect on their BMI.  Additionally, 
it tested whether fruit and vegetable intake mediated this relationship.  Finally, it assessed whether 
acculturation (ARSMA) moderated either the direct or indirect effect. 








Model 4a (next page) tested whether the presence of Latino owned businesses within 0.25 
miles of participants’ residences had a direct effect on their fat intake.  Additionally, it assessed 
whether acculturation (ARSMA) moderated this effect. 
 The model revealed a statistically significant interaction between ARSMA and Latino owned 
businesses (b=0.01 [0.00, 0.01], p≤0.05).  Among those with higher acculturation, there was a 
positive relationship between the number of Latino owned establishments and dietary fat intake.  
Among lower acculturated participants, this relationship was in the opposite direction: greater 
number of Latino owned establishments was associated with lower BMI.  This type of cross-over 
interaction (see Figure 42) is consistent with a significant interaction term without significant main 
effects in the regression model (Howell, 2010).  Note: analyses were not performed on median-split 






Model 4a: Latino Owned Businesses and Fat Intake 
 Figure 16 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 16: Model 4a (Hypothesized)  
 
Table 12: Diet and Obesity Model 4a Regression Coefficients and 95% Confidence Intervals 
 
Estimate (b) Lower 95% CI Upper 95% CI 
Intercept 18.51*** 17.71 19.30 
Latino Owned Establishments 0.02
 
-0.01 0.05 
ARSMA -0.10 -0.23 0.03 
Age -0.11** -0.18 -0.04 
Latino Owned Establishments * ARSMA 0.01*
 
0.002 0.01 
***p≤.001, **p≤.01, *p≤.05, p≤.10  






Model 4b: Latino Owned Businesses and Fruit and Vegetable Intake 
 Figure 17 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 17: Model 4b (Hypothesized)  
 
Table 13: Diet and Obesity Model 4b Regression Coefficients and 95% Confidence Intervals 
 
Estimate (b) Lower 95% CI Upper 95% CI 
Intercept 26.29*** 25.41 27.18 
Latino Owned Establishments 0.03*
 
0.0007 0.07 
ARSMA 0.11 -0.03 0.26 
Age -0.05 -0.12 0.03 
Latino Owned Establishments * ARSMA 0.0001
 
-0.01 0.01 
***p≤.001, **p≤.01, *p≤.05, p≤.10  






Model 4b (previous page) tested whether the presence of Latino owned businesses within 
0.25 miles of participants’ residences had a direct effect on their fruit and vegetable intake.  
Additionally, it assessed whether acculturation (ARSMA) moderated this effect. 
 A greater number of Latino owned businesses within a 0.25 mile radius of participants’ 
residences was associated with greater fruit and vegetable intake (b=0.03 [0.00, 0.07], p≤0.05).  This 
effect was not moderated by ARSMA (b=0.00 [-0.01, 0.01], p=n.s.): the effect is present in 







Model 4c (next page) tested whether the presence of Latino owned businesses within 0.25 
miles of participants’ residences had a direct effect on BMI.  Additionally, it assessed whether 
acculturation (ARSMA) moderated this effect. 
 The analyses did not support the hypothesized model: none of the effects were statistically 
significant.  There is, however, a marginal interaction between Latino owned establishments and 
ARSMA, indicating that number of Latino owned businesses is associated with lower BMI among 






Model 4c: Latino Owned Businesses and BMI 
 Figure 18 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 18: Model 4c (Hypothesized)  
 
Table 14: Diet and Obesity Model 4c Regression Coefficients and 95% Confidence Intervals 
 
Estimate (b) Lower 95% CI Upper 95% CI 
Intercept 29.33*** 28.74 29.92 
Latino Owned Establishments -0.004
 
-0.03 0.02 
ARSMA -0.05 -0.15 0.05 
Age -0.03 -0.08 0.02 
Latino Owned Establishments * ARSMA -0.004
 
-0.01 0.0002 
***p≤.001, **p≤.01, *p≤.05, p≤.10  






Model 5a: Neighborhood, Fast Food, and Fat Intake 
 Figure 19 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 19: Model 5a (Hypothesized)  
 
Table 15: Diet and Obesity Model 5a Direct Effects, Indirect Effect, and 95% Confidence Intervals 
ARSMA  
Percentile 
Direct Effect Indirect Effect 
Estimate Lower 95% Upper 95% Estimate Lower 95% Upper 95% 
10 -3.02 -6.64 0.70 -0.20 -0.89 0.35 
25 -2.46 -5.63 0.76 -0.12 -0.66 0.36 
50 -1.63 -4.63 1.12 -0.01 -0.45 0.42 
75 -0.23 -4.54 2.91 0.18 -0.30 0.79 
90 0.88 -5.83 5.19 0.33 -0.40 1.24 
**p≤.01, *p≤.05, p≤.10  
 
Figure 45: Diet and Obesity Model 5a Direct Effects (left) & Figure 46: Diet and Obesity Model 5a 






Model 5a (previous page) tested whether residence in an ethnic enclave had a direct effect 
on participant fat intake.  Additionally, it tested whether presence of fast food establishments within 
0.25 miles of residence mediated this relationship.  Finally, it assessed whether acculturation 
(ARSMA) moderated the direct and indirect effects. 









Model 5b (next page) tested whether residence in an ethnic enclave had a direct effect on 
participant fat intake.  Additionally, it tested whether presence establishments with visible processed 
foods within 0.25 miles of residence mediated this relationship.  Finally, it assessed whether 
acculturation (ARSMA) moderated the direct and indirect effects. 







Model 5b: Neighborhood, Processed Food, and Fat Intake 
 Figure 20 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 20: Model 5b (Hypothesized)  
 
Table 16: Diet and Obesity Model 5b Direct Effects, Indirect Effect, and 95% Confidence Intervals 
ARSMA  
Percentile 
Direct Effect Indirect Effect 
Estimate Lower 95% Upper 95% Estimate Lower 95% Upper 95% 
10 -2.78 -6.89 1.01 -0.04 -0.96 0.69 
25 -2.37 -5.91 0.83 -0.15 -1.00 0.42 
50 -1.75 -5.09 1.22 -0.31 -1.25 0.42 
75 -0.72 -5.22 3.03 -0.58 -2.32 0.77 
90 0.11 -6.39 5.06 -0.79 -3.36 1.23 
**p≤.01, *p≤.05, p≤.10  
 
Figure 47: Diet and Obesity Model 5b Direct Effects (left) & Figure 48: Diet and Obesity Model 5b 






Model 6a: Neighborhood, Fast Food, and BMI 
 Figure 21 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 21: Model 6a (Hypothesized)  
 
Table 17: Diet and Obesity Model 6a Direct Effects, Indirect Effect, and 95% Confidence Intervals 
ARSMA  
Percentile 
Direct Effect Indirect Effect 
Estimate Lower 95% Upper 95% Estimate Lower 95% Upper 95% 
10 0.74 -1.77 3.40 0.36 -0.06 1.06 
25 0.63 -1.53 2.68 0.28 -0.05 0.86 
50 0.48 -1.58 2.15 0.16 -0.09 0.58 
75 0.21 -3.51 2.30 -0.05 -0.47 0.34 
90 0.005 -5.72 2.80 -0.21 -0.89 0.28 
**p≤.01, *p≤.05, p≤.10  
 
Figure 49: Diet and Obesity Model 6a Direct Effects (left) & Figure 50: Diet and Obesity Model 6a 






Model 6a (previous page) tested whether residence in an ethnic enclave had a direct effect 
on participant BMI.  Additionally, it tested whether presence of fast food establishments within 0.25 
miles of residence mediated this relationship.  Finally, it assessed whether acculturation (ARSMA) 
moderated direct and indirect effects. 









Model 6b (next page) tested whether residence in an ethnic enclave had a direct effect on 
participant BMI.  Additionally, it tested whether presence establishments with visible processed 
foods within 0.25 miles of residence mediated this relationship.  Finally, it assessed whether 
acculturation (ARSMA) moderated the direct and indirect effects. 







Model 6b: Neighborhood, Processed Food, and BMI 
 Figure 22 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 22: Model 6b (Hypothesized)  
 
Table 18: Diet and Obesity Model 6b Direct Effects, Indirect Effect, and 95% Confidence Intervals 
ARSMA  
Percentile 
Direct Effect Indirect Effect 
Estimate Lower 95% Upper 95% Estimate Lower 95% Upper 95% 
10 1.18 -1.21 3.83 0.11 -0.45 0.91 
25 0.82 -1.29 2.97 -0.05 -0.52 0.46 
50 0.27 -1.70 2.21 -0.29 -1.00 0.25 
75 -0.65 -4.09 1.65 -0.68 -2.37 0.32 
90 -1.38 -6.58 1.69 -1.00 -3.66 0.42 
**p≤.01, *p≤.05, p≤.10  
 
Figure 51: Diet and Obesity Model 6b Direct Effects (left) & Figure 52: Diet and Obesity Model 6b 






Table 19, Figure 53, and Figure 54 (below) summarize the findings across all models. 
Table 19: Summary of Significant Effects across All Diet and Obesity Models 
Moderated Mediation Models 
Model Predictor Mediator Outcome 
Direct Effect by Percentile of ARSMA 
Indirect 
Effect 
10 25 50 75 90 
1 Fast Food Fat Intake BMI 0.45* - - - - - 








Fat Intake BMI 0.44** 0.40** 0.36** - - - 
3a Fresh Food 
Fruit and 
Vegetable  
BMI - - - - - - 
3b 




BMI - - - - - - 
3c 





























BMI - - - - - - 
Regression Models 
Model Predictor Outcome 
















BMI - - - 
































































CHAPTER 2.4: DIET DISCUSSION 
 
Neighborhood and Advertising Effects on Diet and BMI 
Models 1, 2a, 2b, and 2c assessed the potential negative effects of neighborhood and 
environmental factors on BMI.  All models but 2a supported the hypothesis that a greater number 
of negative influences in the environment is associated with higher BMI (the direct effect).  
Additionally, this effect was dependent on level of acculturation: the effect was strongest among the 
least acculturated participants.  In fact, in model 1, the positive relationship between fast food 
establishments within 0.25 miles of residence and BMI was only significant at the 10th percentile for 
ARSMA, marginal at the 25th percentile, and not significant at 50th, 75th, or 90th.  Similarly, in models 
2b (processed food advertising in English) and 2c (processed food advertising in Spanish), the 
positive relationship between advertising and BMI was significant at the 10th, 25th, and 50th 
percentiles of ARSMA, marginal at 75th, and not significant at 90th.  These results suggest that 
participants who are less acculturated are more sensitive to contextual factors that promote poorer 
BMI outcomes.   
Additionally, there were no differences in the findings for the models investigating 
advertising in English or Spanish – these had very similar effects on BMI.  Though studies have 
demonstrated that advertising language has an effect on understanding and engagement across 
different Latino groups (Abrajano & Panagopoulos, 2011; Koslow et al., 1994; Noriega & Blair, 
2008), it is possible that in this specific case advertising is more image-based than language-based.  
Most multi-national fast food restaurants have globalized advertisement campaigns that use similar 
images and consistent branding across many different countries and cultures (Holt, Quelch, & 





speak the language (see Figure 55).  In future studies, it would be useful to include some degree of 
content analysis of advertisements for food to ascertain whether this is the case. 
 
Figure 55: McDonald’s Advertising and Signage across Twelve Countries
 
 
I also investigated the potential positive forces of fresh food availability (model 3a), fresh 
food advertising in English (model 3b), and fresh food advertising in Spanish (model 3c).  There 





that led to better diet and lower BMI was not supported.  Though there have been a number of 
studies that demonstrate both the protective effects of fresh foods (Bodor et al., 2007; Park, 
Neckerman, et al., 2011a; Park, Quinn, et al., 2011b; Rundle et al., 2009; Zenk et al., 2009) and 
health-aversive effects of processed and fast foods (Carroll-Scott et al., 2013; Inagami et al., 2006; 
Moore et al., 2009), only the latter effects are supported by this data.  However, most of the studies 
cited above do not investigate both health promoting and health aversive effects: they tend to focus 
on one element exclusively (the exceptions: (Carroll-Scott et al., 2013; Rundle et al., 2009; Zenk et 
al., 2009)).  Additionally, many studies that investigate BMI outcomes use composite diet scores that 
include measures of both processed and fresh food intake such as the Food Intake Questionnaire or 
the Alternate Healthy Eating Index (Epstein et al., 2001; Moore et al., 2009), which can lead to 
results that do not differentiate between the impact of unhealthy and healthy foods.  This study adds 
to the literature by disaggregating diet effects and showing the stronger effect of unhealthy 
processed and fast food availability. 
Finally, it is worth noting that none of the indirect effects in any of these mediation models 
were significant, indicating a lack of support for the hypothesis that the effect of contextual factors 
on BMI is mediated by participants’ dietary choices.  This counterintuitive finding can be explained 
in a few different ways.  Firstly, the dietary measure used in the study was not a comprehensive 
dietary measure.  Instead, it estimates a score for participants’ fat intake and another score for fruit 
and vegetable intake.  While these are proxies for overall diet, it is possible that members of this 
specific population have dietary habits that are not captured through these measures (such as 
consumption of foods rich in carbohydrates and refined sugars, which are also associated with 
higher BMI; (Drewnowski, 2007; Kopelman, 2007; Malik, Schulze, & Hu, 2006)).  Additionally, the 
study questionnaire was administered at one time point and required participants to think about their 





validated and used previously in the literature, another diet measure (such as longitudinal or 24 hour 
recall) may increase accurate representation of participants’ dietary habits (Crawford, Obarzanek, 
Morrison, & Sabry, 1994).  Unfortunately, given the constraints of the larger project and data 
collection, it was not possible to implement a more elaborated approach to measuring participant 
diet in the current study.  However, in future studies assessing dietary factors as mediators of effects 
on BMI, it is essential to use more intensive and accurate forms of data collection for dietary 
measures and expand beyond one-time assessments if possible. 
 
Ethnic Enclave Residence, Diet, and BMI 
In this study, there are two measures that get at the ethnic enclave characteristics of 
participants’ neighborhood of residence.  The first measure is based on the definition of an ethnic 
enclave put forth by Portes and Jensen (1992), and measures the number of Latino owned 
establishments in a 0.25 mile radius of participants’ residences (this measure is used in models 4a, 
4b, and 4c).  Model 4b was the only model to not feature a significant interaction term: there was 
only a significant positive main effect of Latino owned establishments on fruit and vegetable intake 
(i.e. participants with more Latino owned establishments in the vicinity of their residence also 
reported greater fruit and vegetable consumption).  Models 4a and 4c both featured significant or 
marginal interaction terms.  In model 4a, there was an association between greater numbers of 
Latino owned establishments and higher fat intake, but only among more acculturated participants.  
The opposite relationship is supported for less acculturated participants.  However, in model 4c the 
opposite effect emerges: there is a marginally significant interaction indicating that number of Latino 
owned businesses is associated with lower BMI, but only among more acculturated participants.   
As in the previous section, there are inconsistencies between findings in models that focus 





and other patterns that contribute to BMI.  Regardless, these results indicate that the protective 
effects of ethnic enclave residence may be dependent on acculturation level and that these protective 
effects may operate differently depending on the health behaviors and outcomes measured, which is 
further evidence that considering psychosocial factors is essential to understanding the effects of 
context on behavior.  Further research is needed to disentangle these findings with better dietary 
measures. 
The second measure for ethnic enclave used in this work is a binary measure based on 
overall neighborhood distinctions between Northern Manhattan (Washington Heights and Inwood) 
and the Bronx (this measure is used in models 5a, 5b, 6a, and 6b).  There are no significant findings 
in any of these models (none of the hypothesized relationships were supported).  However, this is 
likely due to very unbalanced groups between the two neighborhoods: only 8% of study participants 
lived in the non-enclave neighborhood, which likely resulted in underpowered analyses.  It is 
difficult to say which measure of ethnic enclave is generally better.  However, given the constraints 
and recruitment of the current study, the approach used for models 4a, 4b, and 4c yielded more 
interpretable results.   
 
Conclusion 
 The models in this section provided evidence that neighborhood effects are conditional 
upon acculturation.  However, these effects were only present in models investigating predictors that 
promote unhealthy diet and BMI.  Additionally, there was some evidence that the protective effects 
of ethnic enclave neighborhoods are also dependent upon acculturation.  In general, those with 
lower acculturation experienced stronger harmful effects from contextual factors such as fast food, 





a novel finding and, to the best of my knowledge, this is the first study to investigate the moderating 






CHAPTER 3.1: ALCOHOL LITERATURE REVIEW AND HYPOTHESES 
In this chapter, I outline the literature on neighborhood effects, advertising, and ethnic 
enclaves as it relates to drinking outcomes in Latinos.  Afterward, I outline several hypothesized 
models to expand this literature.  
 
Neighborhood Effects on Drinking 
There is evidence that, throughout the United States, high proportion Latino neighborhoods 
have a higher density of alcohol retailers compared to country-wide median density (Berke et al., 
2010).  Additionally, proximity to alcohol retailers is associated with higher rates of drinking 
(Campbell et al., 2009; Weitzman, Folkman, Folkman, & Wechsler, 2003).  West and colleagues (J. 
H. West et al., 2009) examined the relationship between physical proximity of alcohol retailers and 
drinking behavior in Latino adolescents and found that Latino neighborhoods have higher numbers 
of alcohol retailers when compared to non-Latino neighborhoods.  Additionally, living within a 0.25-
mile radius of these retailers positively predicted drinking behavior in these adolescents.   
Investigating the impact of neighborhood characteristics on adult Latino drinking patterns, at 
least one study found that minority men living in low-SES census tracts report more problem 
drinking than their white and higher-SES counterparts (Jones-Webb, Snowden, Herd, Short, & 
Hannan, 1997).  Another study that included Latinos (but did not focus exclusively on this 
population) found that persons living in neighborhoods characterized by poorer features of the built 
environment were more likely to report heavy drinking in the past 30 days than those living in 
neighborhoods not characterized by those features (Bernstein, Galea, Ahern, Tracy, & Vlahov, 
2007).  However, there is limited research on the effects of the built environment on adult drinking 





research, especially considering the different neighborhoods within which Latinas live in the United 
States, such as ethnic enclave neighborhoods. 
 
Ethnic Enclaves and Drinking 
Ethnic enclave neighborhoods are places with high proportions of businesses owned by 
members of the enclave (see Chapter 1.2, pages 10-11).  Unfortunately, public health research on the 
impact of ethnic enclaves on health has not always used this definition, relying instead on proxies 
such as density of residents of the same ethnicity. 
 Though most studies on drinking do not address ethnic enclaves directly, some have 
investigated the effects of neighborhood residential composition on drinking behaviors and 
substance abuse.  A systematic review of this literature in 2012 revealed that, among Latinos, greater 
ethnic density is generally protective for several health behaviors including drinking alcohol (Becares 
et al., 2012).  Since 2012, other studies have been published that support this finding: residence in a 
neighborhood with greater numbers of Latinos is associated with reduced risk of Latinos reporting a 
substance use disorder in past 12 months (Molina, Alegria, & Chen, 2012), lower rates of problem 
drinking in older Mexican American men (Stroope, Martinez, Eschbach, Peek, & Markides, 2015), 
and reduced drinking in Latino teens (Jackson, Browning, Krivo, Kwan, & Washington, 2015).  
Similar to studies of general neighborhood influences on drinking, researchers have not focused on 
the population of adult Latina women – most of the work in this area has been on Latino teens and 
often does not stratify effects by gender. 
 
Advertising and Drinking 
Alcohol advertising and media exposure has been linked to alcohol use in many studies of 





& Foxcroft, 2009; Snyder, Milici, Slater, Sun, & Strizhakova, 2006), and adults (Kwate & Meyer, 
2009), and is linked to both drinking onset and amount of alcohol consumption.  Additionally, there 
is evidence that low-income neighborhoods with high percentages of residents of color are more 
likely to be targeted for outdoor advertisements (Kwate & Lee, 2006a) when compared to higher 
income neighborhoods with higher percentages of white residents. Another study found that, in a 
sample of low-SES minority urban youth, alcohol advertisement density within neighborhood of 
residence predicted drinking behavior (Tobler, Komro, & Maldonado-Molina, 2009).   
In spite of evidence that contextual factors affect drinking in other populations, I am unaware 
of any studies that examine alcohol advertising and drinking specifically in Latina adults.  
Furthermore, little work to date has focused on the issues related to how alcohol advertisements 
affect Latinos in general, though some studies warrant mention (for a general overview of Latinos 
and advertising, see Chapter 2.1, pages 30-31).  There is evidence that greater brand exposure and 
acceptance of positive themes within alcohol advertisements is associated with more positive 
attitudes toward drinking in Latino adolescents (Mastro & Atkin, 2002), and that alcohol promotions 
and advertising are associated with greater rates of drinking initiation (Henriksen, Feighery, 
Schleicher, & Fortmann, 2008) and current drinking (Hurtz, Henriksen, Wang, Feighery, & 
Fortmann, 2006) in adolescents in general (including Latino teens).  Additionally, there may be 
differential effects depending on the type of advertising.  Alcohol advertising aimed toward Latinos 
is more likely to use historical or cultural symbols (such as maps and flags; (Alaniz & Wilkes, 1998)).  
However, a 1995 study by Rodriguez and colleagues found that Latino young men respond more 
positively to alcohol advertising in English than in Spanish, and that this difference may be due to 
perceptions of inaccurate portrayals of Latino culture in Spanish language ads (D. Rodriguez & M, 
1995).  This indicates that, while language may play a role in Latinos’ ability to understand the words 





that investigates alcohol advertising and adult Latina women specifically.  This is especially troubling 
given that Latina women see some of the greatest increases in drinking with increased acculturation 
(Zemore, 2005; 2007), and the built environment and advertising context likely play a role in this 
increase. 
 
Acculturation and Drinking 
Although not entirely consistent (Zamboanga, Raffaelli, & Horton, 2006; Zemore, 2007), 
most studies of acculturation and drinking have found that increased acculturation results in more 
self-reported drinking in male Latino youth (Gil, Wagner, & Vega, 2000) and both-gender samples 
of adult Latinos (Abraido-Lanza, Chao, & Florez, 2005), however the relationship appears to be 
strongest among adult Latina women (Zemore, 2005; 2007). There are different schools of thought 
regarding the mechanism through which acculturation impacts drinking behavior: some authors 
argue that Latinos are using alcohol to cope with the stresses of acculturation (Graves, 1967; 
Madsen, 1964), though there is greater evidence that alcohol consumption increases due to changing 
social norms around alcohol use during the process of acculturation (Caetano, 1987; Gilbert, 1987).  
The latter explanation is also more consistent with the fact that the impact of acculturation on 
drinking is much clearer for women than for men: women are more likely to be undergoing the 
biggest changes in social norms surrounding gender roles and acceptability of alcohol use (Zemore, 
2007).  The phenomenon of increased drinking in more acculturated Latina women, coupled with 
the established relationship between alcohol outlet density and increased drinking, highlights the 
need to establish models of alcohol consumption that consider individual, social, and contextual 







Hypothesized Alcohol Models 
Model 7a: Bars, Liquor Stores, and Ever Drinking 
Figure 56: Model 7a (Hypothesized) 
 
I hypothesize that bars and liquor stores within 0.25 miles of participants’ residences will 
positively predict participants reporting ever drinking alcohol in life and that this effect will be 
positively moderated by acculturation.  A greater number of bars and liquor stores in participants’ 
vicinities will increase the availability of alcohol, which will be associated with participant drinking.  
Additionally, more acculturated participants will experience this effect more strongly than their less 
acculturated counterparts, as higher acculturation is associated with more favorable norms toward 
drinking in general. 
 
Model 7b: Alcohol Ads in English and Ever Drinking 






I hypothesize that greater numbers of alcohol advertisements in English within 0.25 miles of 
participants’ residences will positively predict participants reporting ever drinking alcohol in life and 
that this effect will be positively moderated by acculturation.  A greater number of alcohol ads in 
English in participants’ vicinities will loosen social norms against alcohol consumption, which will be 
associated with participant drinking.  Additionally, more acculturated participants will experience this 
effect more strongly than their less acculturated counterparts, as higher acculturation is associated 
with more favorable norms toward drinking in general as well as greater use and identification with 
English language advertising. 
 
Model 7c: Alcohol Ads in Spanish and Ever Drinking 
Figure 58: Model 7c (Hypothesized) 
 
I hypothesize that greater numbers of alcohol advertisements in Spanish within 0.25 miles of 
participants’ residences will positively predict participants reporting ever drinking alcohol in life and 
that this effect will be negatively moderated by acculturation.  Similarly to ads in English, greater 
number of alcohol ads in Spanish in participants’ vicinities will loosen social norms against alcohol 
consumption, which will be associated with participant drinking.  However, more acculturated 
participants will experience this effect less strongly than their less acculturated counterparts, as more 





Model 8a: Bars, Liquor Stores, and Current Drinking Frequency 
Figure 59: Model 8a (Hypothesized)  
 
I hypothesize that bars and liquor stores within 0.25 miles of participants’ residences will 
positively predict participants’ current drinking frequency and that this effect will be positively 
moderated by acculturation.  A greater number of bars and liquor stores in participants’ vicinities 
will increase the availability of alcohol, which will be associated with participant drinking frequency.  
Additionally, more acculturated participants will experience this effect more strongly than their less 
acculturated counterparts, as higher acculturation is associated with more favorable norms toward 
drinking in general. 
 
Model 8b: Alcohol Ads in English and Current Drinking Frequency 






I hypothesize that greater numbers of alcohol advertisements in English within 0.25 miles of 
participants’ residences will positively predict participants’ current drinking frequency and that this 
effect will be positively moderated by acculturation.  A greater number of alcohol ads in English in 
participants’ vicinities will loosen social norms against alcohol consumption, which will be associated 
with participant drinking frequency.  Additionally, more acculturated participants will experience this 
effect more strongly than their less acculturated counterparts, as higher acculturation is associated 
with more favorable norms toward drinking in general as well as greater use and identification with 
English language advertising. 
 
Model 8c: Alcohol Ads in Spanish and Current Drinking Frequency 
Figure 61: Model 8c (Hypothesized) 
 
I hypothesize that greater numbers of alcohol advertisements in Spanish within 0.25 miles of 
participants’ residences will positively predict participants’ current drinking frequency and that this 
effect will be negatively moderated by acculturation.  Similarly to ads in English, greater number of 
alcohol ads in Spanish in participants’ vicinities will loosen social norms against alcohol 
consumption, which will be associated with participant drinking frequency.  However, more 
acculturated participants will experience this effect less strongly than their less acculturated 





Model 9a: Latino-Owned Establishments, Bars and Liquor Stores, and Ever Drinking 
Figure 62: Model 9a (Hypothesized) 
 
I hypothesize that number of Latino owned businesses will negatively predict participants 
reporting ever drinking, and that this effect will be mediated through presence of bars and liquor 
stores.  Additionally, both the direct and indirect effects will be positively moderated by 
acculturation.  Greater numbers of Latino owned businesses will be associated with a healthier 
neighborhood profile with fewer bars and liquor stores (which are themselves associated with 
greater drinking).  More acculturated participants will experience a greater effect of the presence of 
bars and liquor stores on drinking, as they are more likely to hold positive social norms about 
drinking in general.  Additionally, more acculturated participants will experience a weaker negative 






Model 9b: Latino-Owned Establishments, Bars and Liquor Stores, and Current Drinking Frequency 
Figure 63: Model 9b (Hypothesized)  
 
I hypothesize that number of Latino owned businesses will negatively predict participants 
current drinking frequency, and that this effect will be mediated through presence of bars and liquor 
stores.  Additionally, both the direct and indirect effects will be positively moderated by 
acculturation.  Greater numbers of Latino owned businesses will be associated with a healthier 
neighborhood profile with fewer bars and liquor stores (which are themselves associated with 
greater drinking).  More acculturated participants will experience a greater effect of the presence of 
bars and liquor stores on drinking, as they are more likely to hold positive social norms about 
drinking in general.  Additionally, more acculturated participants will experience a weaker negative 
effect of Latino owned businesses on ever drinking, for similar reasons.  
 
Summary 
In this Section (Chapters 3.1-3.4), I investigate various influences at the psychosocial and 
neighborhood levels that affect alcohol use in Dominican Latinas.  Generally, the literature on 
contextual effects on drinking shows that Latino and other predominantly minority neighborhoods 
are more likely than white neighborhoods to have greater numbers of alcohol retailers (Berke et al., 
2010).  Furthermore, a greater number of retailers is associated with greater drinking among 





neighborhoods are more likely to be targeted by advertisers (Kwate & Lee, 2006b) and greater 
advertising is associated with more drinking (Tobler et al., 2009).  However, the literature on ethnic 
enclave neighborhoods tends to characterize these neighborhoods are protective and associated with 
lower drinking in residents (Becares et al., 2012; Jackson et al., 2015; Molina et al., 2012; Stroope et 
al., 2015).  In this work, I investigate the effects of the built environment and advertising on drinking 
(models 7a, 7b, 7c, 8a, 8b, and 8c) as well as the potentially protective effects of ethnic enclave 
residence (models 9a and 9b), which will aid in disentangling this discrepancy between the two 
literatures. 
Finally, within all models, I assess the moderating effect of acculturation on these processes.  
Acculturation affects how individuals interact with other individuals and their environment.  It may 
also impact the influence of advertisements in English versus Spanish, which I investigate in models 
7b, 7c, 8b, and 8c.  Adult Latinas have the highest uptake of drinking as a result of the acculturative 
process (Zemore, 2005; 2007), but most work on alcohol use in Latinos has focused on adolescents 
and men.  Research on neighborhood factors and Latino health is incomplete without considering 
the potentially vast individual differences driven by variability in acculturation and its intersection 





CHAPTER 3.2: ALCOHOL METHODS 
This chapter describes the measures specific to alcohol outcomes.  For a description of the 




Individual level (interviews): 
(i) Ever Drinking: participants were asked about drinking in two measures: one asked directly 
about ever drinking alcohol in life, while the other was a culturally sensitive measure that 
asked about ever drinking a “traguito”.  For this study, endorsing either of these 
questions resulted in a participant being coded as having had alcohol in life (1).  Those 
who said no to both questions were coded as never drinking (0). 
(ii) Current Drinking Frequency: similar to above, this measure is also informed by two 
questions (one using the word “alcohol” and another “traguito”).  Drinking frequency 
was measured on a 9-point scale and participants were asked about their drinking 
frequency in the past month and were coded as follows: 1 = never drank alcohol, 2 = 
drank in life, but not in the past month, 3 = 1 day past month, 4 = 3 days in past month, 
5 = 1 day a week in the past month, 6 = 2 days a week in the past month, 7 = 3 to 4 days 
a week in the past month, 8 = 5 to 6 days a week in the past month, 9 = every day in the 
past month.  If there was a discrepancy between frequency of “alcohol” versus 
“traguito”, participants were coded as the higher frequency endorsed. 
(iii) Age: See Chapter 1.3: General Methods, page 18. 
(iv) Acculturation: See Chapter 1.3: General Methods, pages 17-18. 





(i) Alcohol Advertisements in English: Advertisements for alcohol in English.  This code also 
includes bilingual advertisements that have English language in larger font and/or taking 
up more visible space on the advertisement than the other language. 
(ii) Alcohol Advertisements in Spanish: Same as Alcohol Advertisements in English (above), but 
either entirely or primarily in Spanish. 
Neighborhood level – public business data: 
(i) Bars and Liquor Stores: ReferenceUSA utilizes the North American Industry Classification 
System (NAICS) to classify businesses.  NAICS is a standardized system used by the US 
government to classify businesses for the purpose of collecting, analyzing, and 
publishing statistical data related to the US business economy (Murphy, 2012).  This 
variable included data points from two NAICS categories: Beer, Wine & Liquor Stores 
and Drinking Places Alcoholic Beverages.  See Figure 64 (below) for a map 
representation of these establishments. 





Figure 64: Bar and Liquor Store Locations 






CHAPTER 3.3: ALCOHOL RESULTS 
 
Descriptive Statistics 
Similar to Chapter 2.3 (diet results), Table 20 includes descriptive statistics for relevant 
variables included in this section, separated into two categories: individual-level and neighborhood-
level.  Below, I discuss only variables that have not previously been discussed in Chapter 2.3.  The 
majority of participants reported having at least one drink in their lives (N=347, 83.2%).  However, 
most of the participants reported low current drinking frequency (M=2.2, SD=1.4; scale range: 1-9, 
where higher number indicates more frequent drinking), and this variable exhibited a pronounced 
skew toward lower drinking frequency.   
 Neighborhood-level variables are all counts of different neighborhood elements within a 
0.25 mile radius of a participant’s residence.  Because these are counts and are not normally 
distributed, I have included the interquartile range as a measure of dispersion instead of standard 
deviation.  On average, participants had 5.2 bars and/or liquor stores in a 0.25 mile radius of their 
residence (IQR=3.0).  Additionally, there was a greater mean number of advertisements for alcohol 
in English per street (M=2.7, IQR=2.92) than mean number of Spanish alcohol ads (M=1.0, 
IQR=0.72). 





Table 20: Alcohol Sample Characteristics and Descriptive Statistics 
Individual-Level, N=420 
Variable M SD 
Age in years 60.5 11.5 
Acculturation (ARSMA) 18.6 5.6 
Current drinking frequency 2.2 1.4 
Individual-Level (binary) 
Variable Yes No 
Ever drink in life 347 70 
Neighborhood-Level  (within 0.25 mile radius of participant) 
Variable M IQR Range 
Bars and liquor stores within 0.25 mile radius (count) 5.22 3.0 0-13 
Latino owned businesses within 0.25 mile radius (count) 54.3 43 0-134 
Alcohol advertisements per street: English 2.7 2.92 0-6 
Alcohol advertisements per street: Spanish 1.0 0.72 0-3 
M=mean, SD = standard deviation, IQR = interquartile range 
 
Analytical Approach 
Model Estimation and Statistical Inference 
The analytical approach for bootstrapped moderated mediation (used in models 9a and 9b) 
is outlined in Chapter 2.3, pages 52-56. 
For models without mediation (7a, 7b, 7c, 8a, 8b, and 8c), I used null hypothesis testing for 
statistical inference, using the statistical software R (R-Core-Team, n.d.).  In models 7a, 7b, and 7c, I 
used logistic regression due to ever drinking being a binary outcome.  In models 8a, 8b, and 8c, I 
used Poisson GLM to account for the Poisson distribution of the current drinking frequency 
variable.  Participants who reported never drinking in life were excluded from analyses of drinking 







Figure 65: Original Alcohol Data with Missing in Black (Top) and Completed Alcohol Data with 
Imputations (Bottom) 
 
Similar to the diet data, most variables used in the alcohol models had some missing data 
(ranging from 0% to 4.6% of observations).  However, the statistical models described in the 
previous section require that each participant have full data for every variable, or the participant’s 
data would be listwise deleted, excluding the participant from all analyses.  For this reason, I used 
Multiple Imputation (MI) to impute these values.  Figure 65 shows a visual representation of the 
original data and the missing values (top).  Values were imputed in the following variables, and were 





2012): age, years of education, any drinking in life, current drinking frequency, and ARSMA (12 item 
scale).  Imputations were performed using the package mi in the statistical software R (Su et al., 
2011).  All imputed values were bounded by the minimum and maximum observed values in each 
variable.  Neighborhood variables were not imputed because they are not believed to be missing at 
random, as missingness in these variables is a product of study recruitment outside of a priori target 
geographical areas (Allison, 2002).  For this reason, subjects with missing data in any neighborhood 
variable were listwise deleted prior to imputation procedure. 
Table 21 (below) shows the number of items that were imputed for each variable, as well as 
the mean and standard deviation before and after imputation and the RHats obtained from the 
imputation procedure, which indicate good model convergence at 300 iterations. 
 
Table 21: Alcohol Imputed Variables, Descriptive Statistics, and RHats  
Variable 
# Missing 
(% of Total) 
Before Imputation After Imputation Rhat 
Mean SD Mean SD Mean SD 
Age 16 (4.55) 61.47 11.53 61.38 11.49 1.001 0.998 
Years of Education 4 (0.01) 8.44 4.46 8.44 4.46 1.001 1.001 
Any Drinking in Life 1 (0.002) 0.84 0.37 0.84 0.37 1.003 1.003 
Current Drinking Frequency 0 (0) 2.24 1.38 - - - - 
ARSMA 
(Acculturation) 
Item 1 0 (0) 4.90 0.38 - - - - 
Item 2 1 (0.28) 1.89 0.99 1.89 0.99 1.001 0.999 
Item 3 6 (1.70) 4.89 0.47 4.88 0.49 1.004 1.003 
Item 4 4 (1.14) 2.35 1.18 2.36 1.18 1.002 1.000 
Item 5 2 (0.57) 2.78 1.41 2.79 1.42 1.000 0.998 
Item 6 0 (0) 4.52 0.87 - - - - 
Item 7 0 (0) 4.03 1.30 - - - - 
Item 8 3 (0.85) 4.55 0.91 4.55 0.90 1.000 0.999 
Item 9 0 (0) 1.66 1.07 - - - - 
Item 10 3 (0.85) 1.60 0.93 1.62 0.96 1.000 1.002 
Item 11 0 (0) 4.84 0.50 - - - - 
Item 12 0 (0) 1.78 0.98 - - - - 
Notes: (1) for Rhat statistic, closer to 1 indicates better model convergence; (2) though current drinking frequency had 
substantial missing data, this data was missing due to participants who had never had a drink in their lives and were 
excluded from analyses with this variable.  Participants who reported ever drinking in life always also reported current 





Tests of Main Hypotheses 
Model 7a: Bars, Liquor Stores, and Ever Drinking 
 Figure 56 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 56: Model 7a (Hypothesized)  
 
Table 22: Alcohol Model 7a Logistic Regression Coefficients and 95% Confidence Intervals 
 
Estimate (b) Lower 95% CI Upper 95% CI 
Intercept 1.83*** 1.51 2.17  
Bars and Liquor Stores  -0.01
 
-0.14 0.12  
ARSMA 0.04 -0.01 0.10 
Age -0.05*** -0.08 -0.03 
Bars and Liquor Stores * ARSMA 0.02*
 
0.00006 0.05 
***p≤.001, **p≤.01, *p≤.05, p≤.10  






Model 7a (previous page) tested whether bars and liquor stores within 0.25 miles of 
participant’s residence is associated with higher probability of reporting ever drinking in life.  
Additionally, it tested whether acculturation (ARSMA) moderated this effect. 
 There was a significant interaction of ARSMA and presence of bars and liquor stores within 
0.25 miles (b=0.02 [0.00, 0.05], p≤0.05).  Among less acculturated participants, likelihood of ever 
drinking decreased with greater numbers of bars and liquor stores, while this relationship did not 








Model 7b (next page) tested whether alcohol ads in English within 0.25 miles of 
participant’s residence is associated with higher probability of reporting ever drinking in life.  
Additionally, it tested whether acculturation (ARSMA) moderated this effect. 
 There was no evidence of either of the effects described above.  The only significant 
predictor of ever drinking was age, where older participants were less likely to report ever drinking 






Model 7b: Alcohol Ads in English and Ever Drinking 
 Figure 57 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 57: Model 7b (Hypothesized)  
 
Table 23: Alcohol Model 7b Logistic Regression Coefficients and 95% Confidence Intervals 
 
Estimate Lower 95% CI Upper 95% CI 
Intercept 1.78*** 1.48 2.12 
Alcohol Ads in English  -0.02
 
-0.22 0.17 
ARSMA 0.03 -0.02 0.09 
Age -0.05*** -0.08 -0.03 
Alcohol Ads in English * ARSMA -0.004 -0.04 0.03 
***p≤.001, **p≤.01, *p≤.05, p≤.10  






Model 7c: Alcohol Ads in Spanish and Ever Drinking 
 Figure 58 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 58: Model 7c (Hypothesized)  
 
Table 24: Alcohol Model 7c Logistic Regression Coefficients and 95% Confidence Intervals 
 
Estimate: b Lower 95% CI Upper 95% CI 
Intercept 1.78*** 1.48 2.12 
Alcohol Ads in Spanish  -0.16 -0.77 0.45 
ARSMA 0.04 -0.02 0.09 
Age -0.05*** -0.08 -0.03 
Alcohol Ads in Spanish * ARSMA 0.001 -0.11 0.11 
***p≤.001, **p≤.01, *p≤.05, p≤.10  






Model 7c (previous page) tested whether alcohol ads in Spanish within 0.25 miles of 
participant’s residence is associated with higher probability of reporting ever drinking in life.  
Additionally, it tested whether acculturation (ARSMA) moderated this effect. 
 Similar to model 7b (alcohol ads in English), there was no evidence of either of the effects 
described above.  The only significant predictor of ever drinking was age, where older participants 








Model 8a (next page) tested whether presence of bars and liquor stores within 0.25 miles of 
participant’s residence is associated with greater current drinking frequency.  Additionally, it tested 
whether acculturation (ARSMA) moderated this effect. 
 Though there was no evidence of the effects described above, there was a significant effect 
of ARSMA on drinking frequency, indicating that more acculturated participants tend to report 
greater drinking frequency (b=0.01 [0.0002, 0.03], p≤0.05).   Additionally, greater age predicted 






Model 8a: Bars, Liquor Stores, and Current Drinking Frequency 
 Figure 59 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 59: Model 8a (Hypothesized)  
 
Table 25: Alcohol Model 8a Poisson Generalized Linear Model Coefficients and 95% Confidence 
Intervals 
 
Estimate (b) Lower 95% CI Upper 95% CI 
Intercept 0.73*** 0.65 0.81 
Bars and Liquor Stores  0.02 -0.01 0.05 
ARSMA 0.01* 0.0002 0.03 
Age -0.01*** -0.02 -0.01 
Bars and Liquor Stores * ARSMA -0.000003 -0.01 0.01 
***p≤.001, **p≤.01, *p≤.05, p≤.10  






Model 8b: Alcohol Ads in English and Current Drinking Frequency 
 Figure 60 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 60: Model 8b (Hypothesized)  
 
Table 26: Alcohol Model 8b Poisson Generalized Linear Model Coefficients and 95% Confidence 
Intervals 
 
Estimate (b) Lower 95% CI Upper 95% CI 
Intercept 0.73*** 0.65 0.81 
Alcohol Ads in English  -0.05 -0.10 0.0003 
ARSMA 0.01* 0.002 0.03 
Age -0.01** -0.02 -0.004 
Alcohol Ads in English * ARSMA 0.005 -0.003 0.01 
***p≤.001, **p≤.01, *p≤.05, p≤.10  






Model 8b (previous page) tested whether presence alcohol advertisements in English within 
0.25 miles of participant’s residence is associated with greater current drinking frequency.  
Additionally, it tested whether acculturation (ARSMA) moderated this effect. 
 The analyses revealed that a greater number of alcohol ads in English is a marginally 
significant predictor of lower current drinking frequency (b=-0.05 [-0.10, 0.0003], p≤0.10).  Older 
age also significantly predicted lower current drinking frequency (b=-0.01 [-0.02, -0.004], p≤0.01).  







Model 8c (next page) tested whether presence alcohol advertisements in Spanish within 0.25 
miles of participant’s residence is associated with greater current drinking frequency.  Additionally, it 
tested whether acculturation (ARSMA) moderated this effect. 
 There was no significant effect of alcohol ads in Spanish on current drinking frequency, nor 
was there a significant interaction between advertising and ARSMA.  There was, however, a 
significant effect of ARSMA on current drinking frequency, indicating that more acculturated 
participants were more likely to report greater drinking frequency (b=0.01 [0.001, 0.03], p≤0.05).  





Model 8c: Alcohol Ads in Spanish and Current Drinking Frequency 
 Figure 61 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 61: Model 8c (Hypothesized)  
 
Table 27: Alcohol Model 8c Poisson Generalized Linear Model Coefficients and 95% Confidence 
Intervals 
 
Estimate (b) Lower 95% CI Upper 95% CI 
Intercept 0.73*** 0.65 0.81 
Alcohol Ads in Spanish  -0.03 -0.18 0.12 
ARSMA 0.01* 0.001 0.03 
Age -0.01*** -0.02 -0.01 
Alcohol Ads in Spanish * ARSMA 0.01 -0.02 0.03 
***p≤.001, **p≤.01, *p≤.05, p≤.10  






Model 9a: Latino-Owned Establishments, Bars and Liquor Stores, and Ever Drinking 
 Figure 62 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 62: Model 9a (Hypothesized) 
 
Table 28: Alcohol Model 9a Direct Effects, Indirect Effects, and 95% Confidence Intervals 
ARSMA  
Percentile 
Direct Effect Indirect Effect 
Estimate Lower 95% Upper 95% Estimate Lower 95% Upper 95% 
10 0.0001 -0.003 0.003 -0.001* -0.002 -0.0001 
25 0.0006 -0.001 0.002 -0.0008 -0.002 0.00004 
50 0.001 -0.0004 0.003 -0.0004 -0.001 0.0003 
75 0.002 -0.0002 0.003 0.0001 -0.0006 0.0008 
90 0.002 -0.0004 0.004 0.0005 -0.0004 0.001 
**p≤.01, *p≤.05, p≤.10  







Model 9a (previous page) tested whether presence of Latino owned establishments within 
0.25 miles of participants’ residences had a direct effect on participants reporting ever drinking in 
life.  Additionally, it tested whether presence of bars and liquor stores within 0.25 miles of residence 
mediated this relationship.  Finally, it assessed whether acculturation (ARSMA) moderated the direct 
and indirect effects. 
 There was no evidence of a direct effect of Latino owned businesses on ever drinking.  
However, there was evidence for a conditional indirect effect of Latino owned businesses on ever 
drinking through the presence of bars and liquor stores within 0.25 miles of residence among the 
least acculturated participants.  This indirect effect was significant at the 10th percentile of ARSMA 
(b=-0.001 [-0.002, -0.0001], p≤0.05), marginal at the 25th percentile of ARSMA (b=-0.0008 [-0.002, 
0.00004], p≤0.10), and not significant at the 50th, 75th, and 90th percentiles.  The negative sign of the 
indirect effect indicates that one of the paths to and from the mediator is negative, while the other is 
positive.  Additional regression analyses revealed that Latino owned businesses was positively 
associated with presence of bars and liquor stores, while presence of bars and liquor stores was 
negatively associated with reporting ever drinking. 
 
 
Model 9b (next page) tested whether presence of Latino owned establishments within 0.25 
miles of participants’ residences had a direct effect on participants’ current drinking frequency.  
Additionally, it tested whether presence of bars and liquor stores within 0.25 miles of residence 
mediated this relationship.  Finally, it assessed whether acculturation (ARSMA) moderated the direct 
and indirect effects. 






Model 9b: Latino-Owned Establishments, Bars and Liquor Stores, and Current Drinking Frequency 
 Figure 63 is a schematic of the hypothesized model, including the expected directions of 
relationships between variables. 
Figure 63: Model 9b (Hypothesized) 
 
Table 29: Alcohol Model 9b Direct Effects, Indirect Effects, and 95% Confidence Intervals 
ARSMA  
Percentile 
Direct Effect Indirect Effect 
Estimate Lower 95% Upper 95% Estimate Lower 95% Upper 95% 
10 0.005 -0.004 0.01 0.0005 -0.003 0.005 
25 0.004 -0.003 0.01 0.0007 -0.002 0.004 
50 0.004 -0.002 0.01 0.0008 -0.002 0.003 
75 0.002 -0.005 0.01 0.001 -0.002 0.004 
90 0.001 -0.009 0.01 0.001 -0.003 0.006 
**p≤.01, *p≤.05, p≤.10  







Table 30: Summary of Significant and Marginal Effects across All Alcohol Models 
Regression Models 







Bars and Liquor 
Stores 
Ever Drinking - - 0.02* 
7b 
Alcohol Ads in 
English 
Ever Drinking - - - 
7c 
Alcohol Ads in 
Spanish 
Ever Drinking - - - 
8a 
Bars and Liquor 
Stores 
Drinking Frequency - 0.01* - 
8b 
Alcohol Ads in 
English 
Drinking Frequency -0.05 0.01* - 
8c 
Alcohol Ads in 
Spanish 
Drinking Frequency - 0.01* - 
Moderated Mediation Models 
Model Predictor Mediator Outcome  
Direct Effect (DE) and Indirect Effect (IE) 
 by Percentile of ARSMA 










DE - - - 0.002 - 










DE - - - - - 
IE - - - - - 
























CHAPTER 3.4: ALCOHOL DISCUSSION 
 
Neighborhood and Advertising Effects on Alcohol Consumption 
 In models 7a, 7b, and 7c, I investigated the effects of neighborhood context and advertising 
on participants reporting ever drinking in life.  Model 7a revealed that, among less acculturated 
participants, higher numbers of bars and liquor stores was associated with lower likelihood of 
reporting ever drinking in life.  This result was the opposite of the hypothesized model, which stated 
that there would be a positive relationship between presence of bars and liquor stores and drinking 
and that this relationship would be strongest among the most acculturated participants.  
Furthermore, there were no significant effects of advertising in English or Spanish on ever drinking 
(models 7b and 7c).  Though these are all unexpected results, it is important to interpret them with 
caution.  There were relatively low numbers of participants who reported never drinking in life 
(N=70, 17%), and this measure captures use in entire life, which may not have been recent and may 
not have been influenced by the particular neighborhood environment in which the participants 
resided at the time of data collection.  Nonetheless, model 7a displays an effect of the built 
environment on drinking behavior, which is conditional on acculturation: among less acculturated 
participants, greater numbers of alcohol retailers was associated with lower likelihood of ever 
drinking. 
 Models 8a, 8b, and 8c investigated current drinking frequency, which is a better measure 
than ever drinking because it captures current behavior.  With this outcome, none of the 
hypothesized models were significant – there were no significant effects of the built environment or 
advertising, nor was there a significant interaction between these and acculturation.  These models 
did, however, replicate the finding that more acculturated Latinas tend to drink more frequently 





al., 2010).  These results point to the possibility that, in this particular population, alcohol use is 
more tied to psychological variables than it is to the availability of alcohol and the built environment.  
This may be why the vast majority of studies of the built environment and alcohol use focus on 
adolescents, as they may be more sensitive to issues of availability than adults are (Dent, Grube, & 
Biglan, 2005; Paschall et al., 2007).   
 
Ethnic Enclave Residence and Alcohol Use 
 Similar to the models described above, I investigated the effect of residence in an ethnic 
enclave neighborhood on reporting ever drinking in life (model 9a) as well as current drinking 
frequency (model 9b).  In both models, I used the sociological definition of an ethnic enclave, which 
is based on the number of Latino owned businesses in a participant’s vicinity (Portes & Jensen, 
1992).  In model 9a, there was no significant direct effect of Latino owned establishments on ever 
drinking.  However, there was a conditional negative indirect effect, indicating that number of bars 
and liquor stores mediates the effect of Latino owned establishments on ever drinking among less 
acculturated participants (this effect was significant at the 10th percentile of ARSMA, marginal at the 
25th percentile, and not significant at the 50th, 75th, or 90th).  Because the indirect effect is the product 
of the effect of Latino owned establishments (predictor) on bars and liquor stores (mediator) and 
the effect of bars and liquor stores (mediator) on ever drinking (outcome), a negative indirect effect 
indicates that one of these effects was positive and the other negative.  Analyses revealed that a 
greater number of Latino owned businesses was associated with a greater number of bars and liquor 
stores (positive relationship) and that a greater number of bars and liquor stores was associated with 
lower likelihood of ever drinking (negative relationship).  This pattern is similar to the pattern 
observed in model 7a: among the least acculturated participants, greater numbers of bars and liquor 





as in the interpretation of model 7a: ever drinking may not be influenced by current residential 
environment, and there were few participants that said they had never consumed alcohol in their 
lives.  Similarly to the previous section, model 9b assessed the impact of ethnic enclave residence on 
current drinking frequency (mediated through presence of bars and liquor stores), which did not 
result in any significant effects. 
 Unfortunately, it was not possible to assess the effect of ethnic enclave residence as a binary 
variable on alcohol use (as originally laid out in the dissertation proposal as an exploratory aim).  
This was because there were few participants in the non-enclave neighborhood and there was 
extremely little variability in drinking among those participants.  However, number of Latino owned 
establishments is a more theoretically rigorous definition of an enclave, and those analyses were 
possible with the available data. 
 
Conclusion 
 The relationship between the built environment, acculturation, and drinking remains difficult 
to decipher in older Latinas.  Though there was some evidence of bars and liquor stores reducing 
the likelihood of reporting ever drinking among less acculturated participants, these results did not 
emerge in models using the more temporally correct variable of current drinking frequency.  When 
assessing the predictors of current drinking frequency, the only significant effects came from 
individual level variables: acculturation (positive effect) and age (negative effect).  One potential 
explanation is that these women may have access to alcohol through establishments other than bars 
and liquor stores, such as grocery stores or corner stores, which can sell beer in NYC, but not wine 
or spirits (NYS, 2016).  Additionally, there is little work on drinking in older Latinas, and the 
research that does exist points to the importance of social norms in predicting alcohol use (Zemore, 





alcohol on drinking in this population, which may be because other factors are stronger predictors, 
such as drinking within the social network, positive attitudes toward drinking, and gender norms 





CHAPTER 4: GENERAL DISCUSSION AND CONCLUSION 
 In the previous two sections, I assessed the relationships between the built environment, 
advertising, acculturation, and health in Latina adults.  When analyzing diet and BMI outcomes, I 
found that negative influences in the built environment (such as fast food establishment density and 
processed food advertising in English and Spanish) were associated with higher BMI, but only 
among the least acculturated participants in the sample.  There were no significant effects of positive 
influences of the built environment, such as fresh food availability and advertising.  These results 
indicate that participants who are less acculturated are more sensitive to negative influences in the 
environment in relation to diet and obesity.  The opposite was true in alcohol outcomes: participants 
who are less acculturated were less likely to report ever drinking when there are greater numbers of 
alcohol retailers in their vicinity.  However, this effect disappeared when predicting current drinking 
frequency, indicating that there are likely issues with temporality in the ever-drinking measure. 
 Though binary ethnic enclave residence based on overall borough of residence (i.e. 
Washington Heights/Inwood versus Bronx) did not significantly predict any of the outcomes, 
presence of Latino owned businesses within 0.25 miles of residence was associated with diet, BMI, 
and alcohol consumption outcomes.  This measure is a more theoretically accurate representation of 
ethnic enclaves, which are neighborhoods with high numbers of businesses owned by members of 
the resident group (Portes & Jensen, 1992).  
Among more acculturated participants, higher numbers of Latino owned establishments 
within 0.25 miles of residence was associated with greater self-reported fat intake, but lower BMI.  
Furthermore, greater numbers of Latino owned establishments were associated with higher fruit and 
vegetable intake among all participants regardless of acculturation level.  The associations between 
high density of Latino owned businesses and lower BMI and higher fruit and vegetable consumption 





the relationship between Latino owned establishments and BMI is dependent upon acculturation 
level, and the protective effect may only exist for more acculturated residents (while the benefits of 
greater fruit and vegetable consumption are present for all participants).  Furthermore, the finding 
that these same residents also report higher fat intake in areas with more Latino owned businesses 
highlights the need to further expand this research with more comprehensive dietary measures.  In 
the current work, BMI was not correlated with self-reported fat or fruit and vegetable intake, and 
these two subsections of overall diet may have been insufficient to explain the changes to diet that 
occur due to increasing acculturation (for example, the current diet questionnaire did not assess 
refined carbohydrate consumption or changes in overall serving size at meals).   
 For alcohol consumption, Latino owned establishments only affected self-reported ever 
drinking: there was evidence of a significant indirect effect among the least acculturated participants, 
where greater numbers of Latino owned establishments were associated with higher amount of 
alcohol retailers, and those retailers were associated with lower likelihood of reporting drinking.  
Much like the diet analyses, these results also suggest that ethnic enclave neighborhoods are 
protective (however, in this case, only for the least acculturated participants).  Again, it is important 
to keep measurement issues in mind, as this effect did not persist when assessing current drinking 
frequency. 
 Overall, results show that acculturation plays a key role in how Latinas are affected by the 
environment.  In some cases, greater acculturation was protective: more acculturated participants did 
not see an increase in BMI associated with greater numbers of fast food restaurants or processed 
food advertisements in English and Spanish, and residence near greater numbers of Latino owned 
establishments was associated with lower BMI in these participants.  On the other hand, lower 
acculturation was also protective in other circumstances: less acculturated participants with higher 





drinking compared to their more acculturated counterparts, and less acculturated participants with 
greater numbers of Latino owned establishments near their residences reported lower dietary fat 
intake.  These results show that acculturation’s effects on Latina health are complex and multi-
faceted: while greater adoption of American values and beliefs may promote health in some areas, it 
can also be detrimental in others.  These findings are evidence that conceptualizing acculturation as 
a process that affects health behaviors and outcomes in a linear fashion can be insufficient. 
 
Study Limitations and Strengths 
 Although the data source contains a wealth of information on diet, drinking behaviors, 
acculturation, and neighborhood variables, secondary data analysis can be limiting as it does not 
allow for adjustments in data collection to account for unexpected developments or issues.  Though 
I was intimately involved with this project since the data collection phase, the overall project 
investigates many other important questions about Latina health behaviors and outcomes, and so it 
was not always possible to use longer and more intensive measures for this dissertation.  One 
potentially relevant variable that was not included in the diet and obesity analyses was participants’ 
physical activity level, which may have a significant, albeit small, negative effect on BMI (Bravata et 
al., 2007).   Furthermore, this dissertation could have benefitted from a questionnaire of dietary 
acculturation that directly captures the dietary changes and choices of participants (Satia-Abouta, 
2003).  Though I was unable to locate such a scale of dietary acculturation in Latinos, there is 
evidence from Chinese immigrants that this is an essential element of the acculturative process (Satia 
et al., 2001).  The acculturation measure used in the study, ARSMA (Cuellar et al., 1995), is widely 
utilized and validated in the Latino health literature, but it focuses on language, media, and social 





Another possible limitation of this data set is the non-random nature of the sample.  Strictly 
speaking, one cannot generalize from a non-random sample to a population, as biases in sampling 
could result in biased results.  However, given the exploratory nature of this work and the lack of 
research on this population, this study represents a strong first step in the investigation of these 
questions, which later will need to be replicated and expanded with larger, random samples.  Future 
studies would benefit greatly from longitudinal approaches that can more accurately measure 
participant health behaviors and outcomes, as well as establish temporality for mediation analyses.  
Additionally, though this study is innovative in its use of geospatial data, we do not know if 
participants actually interacted with, used, or saw the neighborhood factors we measured, nor do we 
have a way of knowing how much time participants spent in the vicinity of their residences or how 
long they have lived in the neighborhood.  Finally, the sampling scope resulted in a sample that does 
not include non-Dominicans, men, people under the age of 40, or those living outside of the urban 
New York City environment, which can affect the generalizability of the findings.  However, this 
focused sample is also a strength of the study, as it allows for intensive analyses in a population that 
is understudied. 
The study design has multiple other strengths.  One of these strengths is the verbal 
administration of the interview, which reduces issues of literacy.  This is important in this 
population, as study participants are potentially low-literacy.  Another methodological strength is the 
intensive neighborhood audit that was performed, which allowed for the coding of multiple relevant 
elements of the neighborhood environment.  The analyses in this study feature a street-level data 
driven analysis, which is more accurate than constrained census tract-based approaches and allows 
for more granular analyses of items at the street level, such as advertisements.  In terms of the 
analytical approach, the use of ArcGIS to merge and visualize data is innovative and allows for a 





advanced statistical methodologies such as bootstrapping and multiple imputation helped to 
improve the statistical power, and also resulted in more interpretable models that demonstrated 
effects conditional on acculturation.  Finally, the greatest strength of this dissertation is the theory 
driven approach that I utilized throughout the analyses.  Researchers studying neighborhood effects 
as well as those studying acculturation have called for more theory-driven approaches to inquiry in 
their respective fields, especially emphasizing approaches that go beyond the measurement of 
relationships that are not informed by theory and previous findings.  In this work, I address these 
criticisms by using the current literature in both areas to hypothesize about and test the complex 
relationships between individuals and their neighborhood context. 
 
Future Directions and Conclusion 
 This dissertation lays the groundwork for many exciting future studies.  One area that needs 
further study is the content of outdoor advertising: in the current study we coded advertisement 
language but did not see an effect of advertising language on any of the outcomes.  Previous studies 
have shown that Latinos are aware of cultural messages being conveyed through advertising, and 
coding ads for appeal to Latinos beyond language may yield fruitful results and help in 
understanding how advertisements may impact Latino health behaviors and outcomes.  Another 
potential future direction of this work is to examine the relationships between the built environment, 
advertising, acculturation, and health in areas outside of large urban centers: it is possible that, in less 
walkable environments, direct accessibility of retailers around residence will play a weaker role.  
Instead, it is possible that accessibility via specific transit routes or roads would be a stronger 
contextual predictor.  In this dissertation, I used ArcGIS to draw radii around participants, but 
future studies outside of walkable urban centers could consider elements such as traffic patterns and 





Leveraging these more advanced options in mapping would allow for more realistic modeling of 
more car-dependent cities.  Finally, these types of geospatial models can be used to investigate 
outcomes other than diet, BMI, and alcohol use.  Directly studying outcomes such as diabetes, 
cardiovascular disease, and cirrhosis can help to explain health disparities experienced by Latinos in 
the US (Vega et al., 2009). 
 In this dissertation, I highlight the importance of considering individual and contextual 
factors concurrently.  If I had only assessed one or the other, it would have been an incomplete 
picture: most of the effects found in this work were conditional upon acculturation.  Future studies 
should continue to expand on this concept, and researchers should focus on models that 
demonstrate the interaction of the environment and the individual, creating more complex models 
that account for real world processes, such as (but not limited to) biological predispositions, 
longitudinal effects, and reciprocal interactions (Diez Roux, 2001).  This work is a first step in the 
direction of more accurate models of behavior that consider acculturation and other psychosocial 
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Appendix 1: Street Audit Coding Tally Sheets (3 pages) 
 
- Establishments should be counted only on the street which has the main entrance/door. 
- For bilingual ads that have exactly the same amount of English and Spanish language, count as the 
language that the first word of the ad is in. 
- Even if an advertisement is in bad condition, it should be counted if it is discernible. 
 
First walk through. 
 
NUMBER OF ESTABLISHMENTS WITH SPANISH NAMES: _____ 
NUMBER OF ESTABLISHMENTS WITH ENGLISH NAMES: _____ 
NUMBER OF ESTABLISHMENTS WITH BILINGUAL NAMES: _____ 
NUMBER OF ESTABLISHMENTS WITH NEITHER NAME: _____ 
(these establishments may be named after a person, where  
neither English nor Spanish language words are used) 
                               TOTAL NUMBER OF ESTABLISHMENTS: _____ 
 







Were you approached at all? 
a. Yes, friendly. 
b. Yes, suspicious. 
c. Yes, hostile. 
d. No. 
 








Second walk through - ON THE STREET 
Tally numbers of each of the following or circle the appropriate response. 
STRUCTURAL RESOURCES CULTURAL RESOURCES RISKS 
ATM Botanica Bar 
Bank Dominican Hair Salon/Barber Shop 
 
Construction (includes scaffolding) 
Y 
N 







Positive Public Art 
Y 
N 








 Graffiti (small tags) 
None                 1-5 
5-10                  >10 
Exercise Club/Gym 
 
 Graffiti (large tags) 
None                1-5 
5-10                  >10 
Farmer’s Market 
 
 Liquor Store 
Green Cart (Street Vendor Selling 
Fruits/Vegetables) 
 
 Tobacco Store 
Grocery Store/Bodega  Parking Lot 
Y 
N 
Laundromat  Dumpster/Garbage Area 
Y 
N 
Loan or Money Wiring Establishment 
 
 Closed Store 
 
Mailbox  Projects 
Y/N                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                














Cultural/Community Center  
Street Furniture 
Y (good condition) 
Y (poor condition) 
Y (improvised)                     N  





Third walk through – STOREFRONTS AND ADVERTISING 
Each item tallied can only be in one category.  One tally should be given for one visible advertisement. For bilingual 
advertising, tally as the language that takes up the most space on the advertisement, but use a “B” instead 
of a check mark. 
 
FOOD ALCOHOL / TOBACCO PARTIES OTHER 
Store with actual fresh 
foods in storefront 
 
Store with actual alcohol / 
tobacco in storefront 
 




(not food, alcohol, tobacco, 
govt, or health) 
English 
 
Store with actual 
processed foods in 
storefront 
 
Alcohol / tobacco 








(not food, alcohol, tobacco, 
govt, or health) 
Spanish 
Fresh foods advertised in 
storefront 
English 
Alcohol / tobacco 
advertising in storefront  
Spanish 
 








 Party (no alcohol) 
advertising 
Spanish 
Latin American / Caribbean 
country flag 
Processed foods 
advertised in storefront 
English 
 
  Religious items or name in 
non-religious establishment 
Processed foods 
advertised in storefront 
Spanish 
 
  Government 
advertising/signage 
English 
Sign showing acceptance 
of EBT/Food Stamps 
English 
 




Sign showing acceptance 
of EBT/Food Stamps 
Spanish 
 
  Health advertising 
English 
 









Appendix 2: Diet and Obesity Bivariate Relationships  
Variable   1 2 3 4 5 6 7 8 9 10 11 12 13 
1. BMI              
2. Age -.02             
3. Acculturation 
(ARSMA) 
-.03 -.28**            
4. Fat intake -.08 -.14** -.08           
5. Fruit and vegetable 
intake 
-.08 -.07 .13* .27**          
6. Fast food 
establishments  
.04 -.01 .12 -.02 .10         
7. Processed food  .02 -.07 -.06 .10 .16** -.02        
8. Processed food ads: 
English  
.12* -.04 .08 .01 .16** .27** .37**       
9. Processed food ads: 
Spanish 
.05 -.05 .06 .15** .21** .11* .23** .61**      
10. Fresh food  .06 -.09 -.00 .03 .14** .09 .42** .34** .29**     
11. Fresh food ads: 
English 
.07 -.11* .08 .02 .10 .24** .14** .67** .26** .41**    
12. Fresh Food ads: 
Spanish 
.00 .05 -.02 -.16** -.02 .21** -.03 .35** .05 .57** .26**   
13. Latino Owned 
Businesses 
.00 .05 .03 .02 .13* .70** -.07 .28** .18** .31** .20** .36**  
14. Ethnic Enclave 
Resident 







Appendix 3: Alcohol Bivariate Relationships  
Variable   1 2 3 4 5 6 7 8 
1. Ever drinking         
2. Age -.21**        
3. Acculturation (ARSMA) .12* -.28**       
4. Current drinking frequency N/A -.26** .13*      
5. Bars and liquor stores -.08 .20** -.06 -.01     
6. Alcohol ads: English  -.07 .21** -.04 -.15** .55**    
7. Alcohol ads: Spanish  -.04 .09 .03 -.02 .56** .77**   
8. Latino owned businesses  .04 .05 .03 .01 .47** .02 .17**  
9. Ethnic enclave resident .01 .19** .05 -.05 .40** .34** .52** .40** 













Appendix 5: Food Frequency Questionnaire Items (Original and Adapted) 
Questionnaire Section Original Item 




Whole milk or chocolate milk 
(not low fat or skimmed) 
 
Flour tortillas (not corn) White bread 
Hamburgers or cheeseburgers  
Tacos, burritos, or enchiladas Mofongo 
Other mixed dishes with meat  
Roast pork or chops, roast beef, or steak  
Fried chicken  
Cheese or cheese spreads  
Pizza  
Refried beans  
French fries or fried potatoes  
Potato chips, corn chips, or peanuts  
Cake, sweet rolls, doughnuts, or Mexican sweet bread  
How often do you use fat or oil to fry, cook, or season?  
Salad dressing  
Fruit and Vegetable 
Intake 
Fruit juice, like orange, apple, grape, fresh, frozen, or canned? (not 
soda or other drinks) 
 
Not counting juice, how often do you eat any fruit fresh, canned, or in 
smoothies? 
 
Green salad (like lettuce or spinach salad)  
Tomatoes or salsa fresca  
Vegetable soup or stew with vegetables  
Potatoes, any kind, including baked, mashed, or French fried  








Appendix 6: Final Hypotheses and Results Table 
Model Hypothesis Supported Explanation 
Diet Outcomes 
1 
Fast food within 0.25 miles of residence 
will positively predict BMI 
Yes - 
The effect of fast food on BMI will be 
mediated by fat intake 
No No significant effect 
The effects above will be strongest 
among more acculturated participants 
No 
Opposite effect found: positive effect of fast food 
on BMI was conditional on lower acculturation 
2a 
Processed food within 0.25 miles of 
residence will positively predict BMI 
No No significant effect 
The effect of processed food on BMI will 
be mediated by fat intake 
No No significant effect 
The effects above will be strongest 
among more acculturated participants 
No No significant effect 
2b 
Processed food advertising in English 
within 0.25 miles of residence will 
positively predict BMI 
Yes - 
The effect of processed food advertising 
in English on BMI will be mediated by fat 
intake 
No No significant effect 
The effects above will be strongest 
among more acculturated participants 
No 





Processed food advertising in Spanish 
within 0.25 miles of residence will 
positively predict BMI 
Yes - 
The effect of processed food advertising 
in Spanish on BMI will be mediated by fat 
intake 
No No significant effect 
The effects above will be stronger among 
less acculturated participants 
Partial 





Fresh food within 0.25 miles of residence 
will negatively predict BMI 
No No significant effect 
The effect of fresh food on BMI will be 
mediated by fruit and vegetable intake 
No No significant effect 
The negative effect of fresh food on BMI 
will be stronger among less acculturated 
participants 
No No significant effect 
3b 
Fresh food advertisements in English 
within 0.25 miles of residence will 
negatively predict BMI 
No No significant effect 
The effect of fresh food advertisements in 
English on BMI will be mediated by fruit 
and vegetable intake 





The negative effect of fresh food ads in 
English on BMI will be strongest among 
more acculturated participants 
No No significant effect 
3c 
Fresh food advertisements in Spanish 
within 0.25 miles of residence will 
negatively predict BMI 
No No significant effect 
The effect of fresh food advertisements in 
Spanish on BMI will be mediated by fruit 
and vegetable intake 
No No significant effect 
The negative effect of fresh food ads in 
Spanish on BMI will be strongest among 
less acculturated participants 
No No significant effect 
4a 
Latino owned businesses within 0.25 
miles of residence will negatively predict 
fat intake 
- - 
The negative effect of Latino owned 
businesses on fat intake will be strongest 
among less acculturated participants 
Yes 
Additionally, among more acculturated 
participants, Latino owned businesses predicted 
greater fat intake 
4b 
Latino owned businesses within 0.25 
miles of residence will positively predict 
fruit and vegetable intake 
Yes - 
The effect of Latino owned businesses on 
fruit and vegetable intake will be strongest 
among less acculturated participants 
No No significant effect 
4c 
Latino owned businesses within 0.25 
miles of residence will negatively predict 
BMI 
No No significant effect 
The effect of Latino owned businesses on 
BMI will be strongest among less 
acculturated participants 
No 
Marginal effect indicating that Latino owned 
businesses is associated with lower BMI among 
more acculturated participants 
5a 
Ethnic enclave status of a neighborhood 
will negatively predict fat intake 
No No significant effect 
The effect of ethnic enclave on fat intake 
will be mediated by presence of fast food 
No No significant effect 
The negative effect of ethnic enclave on 
fat intake will be strongest among less 
acculturated participants 
No No significant effect 
5b 
Ethnic enclave status of a neighborhood 
will negatively predict fat intake 
No No significant effect 
The effect of ethnic enclave on fat intake 
will be mediated by presence of 
processed food 
No No significant effect 
The negative effect of ethnic enclave on 
fat intake will be strongest among less 
acculturated participants 
No No significant effect 
6a 
Ethnic enclave status of a neighborhood 
will negatively predict BMI 
No No significant effect 
The effect of ethnic enclave on BMI will 
be mediated by presence of fast food 





The negative effect of ethnic enclave on 
BMI will be strongest among less 
acculturated participants 
No No significant effect 
6b 
Ethnic enclave status of a neighborhood 
will negatively predict BMI 
No No significant effect 
The effect of ethnic enclave on BMI will 
be mediated by presence of processed 
food 
No No significant effect 
The negative effect of ethnic enclave on 
BMI will be strongest among less 
acculturated participants 
No No significant effect 
Alcohol Outcomes 
7a 
Bars and liquor stores within 0.25 miles 
will positively predict ever drinking 
- - 
The positive effect of bars and liquor 
stores on ever drinking will be strongest 
among more acculturated participants 
No 
Bars and liquor stores predicted lower ever 
drinking among less acculturated participants, 
had no effect on more acculturated participants 
7b 
Alcohol advertisements in English within 
0.25 miles will positively predict ever 
drinking 
No No significant effect 
The positive effect of alcohol 
advertisements in English on ever 
drinking will be strongest among more 
acculturated participants 
No No significant effect 
7c 
Alcohol advertisements in Spanish within 
0.25 miles will positively predict ever 
drinking 
No No significant effect 
The positive effect of alcohol 
advertisements in English on ever 
drinking will be strongest among less 
acculturated participants 
No No significant effect 
8a 
Bars and liquor stores within 0.25 miles 
will positively predict current drinking 
frequency 
No No significant effect 
The positive effect of bars and liquor 
stores on current drinking frequency will 
be strongest among more acculturated 
participants 
No No significant effect 
8b 
Alcohol advertisements in English within 
0.25 miles will positively predict current 
drinking frequency 
No 
Higher alcohol advertisements in English 
marginally predicted lower current drinking 
frequency 
The positive effect of alcohol 
advertisements in English on current 
drinking frequency will be strongest 
among more acculturated participants 
No No significant effect 
8c 
Alcohol advertisements in Spanish within 
0.25 miles will positively predict current 
drinking frequency 





The positive effect of alcohol 
advertisements in English on current 
drinking frequency will be strongest 
among less acculturated participants 
No No significant effect 
9a 
Latino owned businesses within 0.25 
miles will negatively predict ever drinking 
No No significant effect 
The effect of Latino owned businesses on 
ever drinking will be mediated by 
presence of bars and liquor stores 
Yes 
Latino owned businesses was positively 
associated with presence of bars and liquor 
stores.  Presence of bars and liquor stores was 
negatively associated with ever drinking. 
The negative effect of Latino owned 
businesses on ever drinking will be 
strongest among less acculturated 
participants 
Partial 
Mediation effect (above) was conditional on 
lower acculturation 
9b 
Latino owned businesses within 0.25 
miles will negatively predict current 
drinking frequency 
No No significant effect 
The effect of Latino owned businesses on 
current drinking frequency will be 
mediated by presence of bars and liquor 
stores 
No No significant effect 
The negative effect of Latino owned 
businesses on current drinking frequency 
will be strongest among less acculturated 
participants 
No No significant effect 
 
